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JANUARY 1, 1938 


The Problem of 1938 


A new year is with us, taking up as usual 
the unsolved problems of the year just closed. 
This year the immediate problem is not one of 
rapidly increasing loads, as it was a year ago. 
Or of rapidly diminishing reserve capacity, or 
of deliveries of equipment, or advancing prices 
of materials and supplies. Nor is the problem 
one of loss of business resulting from the cur- 
rent business recession because the load has 
shown a remarkable stability. The problem 
that 1938 faces as it starts its career is the need 
for industry solidarity. 


For the past two months or more the in- 
dustry has looked with hope to the President’s 
conferences with utility executives, expecting 
that out of them would come some modification 
of the Administration’s program that has fright- 
ened away investment capital. Not only have 
no concessions come from the President, but 
instead it is becoming evident that whatever 
thoughts of conciliation he may have had earlier. 
he now not only is disinclined to modify any of 
the present legislative or federal power activities, 
but is making definite plans to carry the fight 
still further into utility territory. 


On the evening of the same day the Presi- 
dent resumed his conferences with utility execu- 
tives he conferred with members of the Senate 
power bloc. Two days later Senator Norris 
stated that continued efforts to block the New 
Deal program would compel the President to 
run for a third term to prevent the defeat of 
this program. The utilities and the newspapers 
were charged by the senator as being responsible 
for the anti-New Deal campaign. What other 
meaning can this have than that the President 
will oppose any altering of his policies, and 
especially that on power? 


Two weeks ago the President stated that if 
the Supreme Court hands down a favorable 
decision in the PWA grant and loan cases he 
“shall expect those cities with allotments to 


begin construction at the earliest possible 
moment.” 


This lends credence to the reports that 
negotiations are going forward with additional 
municipalities within transmission range of 
TVA and Columbia River power. Also, the 
conference between the President and the power 
bloc is being taken as indicating that a strong 
effort will be made in the next session of Con- 
gress to pass the 7-TVA legislation. 


This is the situation that confronts the 
industry as the new year opens. The only new 
thing is the realization that relations between 
the Administration and the utilities are the same 
as they have been for the past five years. And 
that in itself is of no small value. 


To rely wholly upon the courts of law to 
protect the interests of the utility investor is not 
enough, for while the courts may restrain the 
government from certain actions resulting from 
already enacted laws, they cannot deter the 
Congress from passing other harmful legisla- 
tion. The utilities, therefore, must take their 
case to a higher tribunal 
opinion. 





the court of public 


This presupposes a case the preparation of 
which requires industry solidarity. If the means 
for preparing that case, or the vehicle for 
expressing it, do not now exist some way surely 
can be found. It isn’t as though the industry 
did not have men who could be drafted for this 
kind of leadership. It isn’t as though the indus- 
try did not recognize its common problem. 
What is it, then, that has caused this seeming 
lack of solidarity? Is it the fear that the Presi- 
dent talks about? Probably it is to some 
degree, bu: ‘sn’t it also due in some measure to 
a lack of agreement as to the best approach to 
the problem? 


The year 1938 challenges the utility industry 
to bring about a unanimity of opinion, to regain 
its solidarity, to prepare its case, which will be 
a practical program that no earnest public 
servant could refuse to accept, and to place 
that program before the court of public 
opinion. 
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A SUBSTATION IN ONE UNIT 


Philadelphia Electric Company’s George S. Van Antwerp 
alongside one of his new self-contained regulating trans- 
formers (a substation in a single tank) that allow distribu- 
tion to be tapped from transmission, has high hopes for 


their future. (See page 32.) 





Prudent Investment 
or Prudent Regulation? 


Value expressed in terms of the prevailing medium 
of exchange more equitable, stable and non-discrimi- 


natory than so-called prudent investment rate base 


stated that it is the physical units 

and cost of development which 
must be considered when a basis is 
sought by the public for estimating 
the rewards to be paid for the sacri- 
fices made in establishing utility serv- 
ice. This is actual property and it 
has a real value in exchange—what- 
ever medium is used to express it. 
It is real wealth created by man’s 
physical efforts and not to be con- 
fused with that false wealth which 
some seek to create by stock market 
manipulation and the use of the print- 
ing presses in producing money, 
stocks and bonds. 

In a search for stability large num- 
bers of able people have advocated 
the adoption of the prudent invest- 
ment theory. Because it appears sim- 
ple and rational there has been a 
continuous attempt to make all regu- 
lation a problem in accountancy. 
The trained accountant has his place 
in regulation and no system will ever 
approach perfection without him. 


ie THE PAST the courts have 


By J. H. PORTER 


Consulting Engineer, St. Louis, Mo. 


However, accounting forms will never 
be able to show all of the causes be- 
hind a shifting of economic values. 
An example of this is the street rail- 
ways of most of our large cities. The 
change of public favor to the private 
automobile and bus has rendered 
large portions of these plants value- 
less. The remaining traffic, almost 
without exception, fails to earn a 
return on the money prudently in- 
vested in these plants many years 
before. This leads to the conclusion 
that plant values can never be stabil- 
ized as long as the service that they 
render varies in desirability in the 
public mind. 

The very nature of regulation pre- 
vents stability. Its purpose is to give 
the consuming public the best and 
most efficient service at a reasonable 
rate. This of necessity means a 
changing plant. There has been but 
little stability in the methods used 
in furnishing utility service in the 
past, and there is nothing which in- 
dicates that these methods will be 





Controversy between the proponents of the two schools of regulatory 
thought was fanned into fresh combustion by President Roosevelt's 
“olive-branch” insistence upon the “prudent investment” theory of 
regulation. We are glad to have a former member (eight years 
service) of the Missouri Public Service Commission shed some light 
on this subject, about which, in spite of all the talk, so little is 


really known. Here he brings forward some practical reasons why 


that theory can hardly assure more equitable and tranquil regulation 


of utilities than has the present fair value practice prescribed by the 


courts—EDITORS. 
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static in the future. Because of the 
physical changes, the rate base it- 
self must change. It is inconceiv- 
able to suppose that where there has 
been a major change in the art of 
produeing the service the general 
public will continue to pay tribute 
to the old plant when it could install 
a more modern plant and furnish the 
same service to itself at a much 
cheaper rate. 


Dollar value fluctuating 


There has been another example 
in recent years of the fallacy of at- 
tempting to equate a rate base to 
dollars. Within the last several years 
the government has changed the dol- 
lar from one with a content of 23.22 
grains of pure gold to one of 13.71 
grains. This change was made in an 
avowed effort to raise prices by de- 
valuing the dollar. Success for the 
government in its efforts meant that 
all other private property would be 
valued in the new dollars, and if 
the desirability of its service in ex- 
change remained the same this value 
would be expressed in many more 
dollars than formerly. 

Even the most ardent proponent of 
the prudent investment theory could 
hardly claim that under these condi- 
tions it would be equitable to grant 
a return on a rate base formed by 
taking the prudent investment in 
dollars of 23.22 grains of gold with 
which the public utility plant was 
constructed without an adjustment 
for the present exchange relationship 
of the dollar of 13.71 grains. The 
wages of labor are adjusted to com- 
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pensate for the changing value in 
exchange of the dollar. Is it equi- 
table to ask capital, which, in the 
last analysis, is a reservoir of the 
surplus wage of labor, to forego ad- 
justing its compensation to this 
change? 

The Administration claims that it 
does not intend to enter the general 
field of government ownership and 
operation of electric utilities. It 
claims that its plants in the Tennes- 
see Valley and at other points 
throughout the country will be used 
solely as “yardsticks” by which the 
rates of private utilities can be meas- 
ured. Can it reconcile this protesta- 
tion with its advocacy of prudent 
investment as a rate base? Records 
of the last quarter of a century show 
that construction costs rise and fall. 
If prices go up, would any investor 
place money in a property whose 
expectancy of return would be re- 
duced before the property could start 
operating? If prices go down, would 
the regulatory powers continue to 
grant rates whose measure was the op- 
erating results of a plant built when 
the level of prices was higher? Will 
not the government be forced, in the 
event of any material change in the 
level of prices, either to stand ad- 
mittedly in the path of future devel- 
opment under private auspices, on 
the one hand, or in the path of a 
reduction of rates, on the other, or to 
modify the basis of its “yardstick” 
rates? 


Place and time value 


As prudent investment fails as a 
sound principle of regulation, so it 
also fails as a proper item to be 
considered in arriving at present 
value. It would seem self-evident 
also that the place of exchange and 
the time of exchange would have to 
be determined before we could de- 
termine value. 


The electric plants which serve St. Louis 
and its metropolitan area have a certain 
value in their present localities. The 
same plants located in one of the smaller 
Missouri towns would be of less value be- 
cause of lack of load. Reduced to an ab- 
surdity, these plants would be valueless if 
placed in the middle of the Sahara Desert. 
Further, the amount of dollars in the capi- 
tal account does not give any assistance 
when these dollars were expended at dif- 
ferent times. The sum of $1,000,000 ex- 
pended on a plant in 1914 might repre- 
sent 500,000 man-days of labor and an 
additional $1,000,000 expended in 1920 
only 250,000 man-days. The resulting sum 
of $2,000,000 would represent 750,000 man- 
days. Another plant built in its entirety 
in 1920 for the sum of $2,000,000 would 
represent 500.000 man-days. It appears 
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the height of absurdity to say that, other 
things being equal, the second plant 
would exchange for the first and that they 
are of equal value. One of the rules that 
must be followed in establishing value 
might be stated in the following Janguage: 


To be a valid conclusion or 
even a rational concept, all 
matters entering into a finding 
of value must be of a given 
time and at a given place. 


Much of the argument against 
present value is due to the considera- 
tion which the courts say must be 
given to reproduction cost new. It 
is argued that the estimate. o' engi- 
neers are inaccurate. This argument 
loses weight when it is considered 
that hundreds of millions of dollars 
are spent annually on the basis of 
engineering estimates both in private 
enterprise and in governmental work. 
A study will show that in most valua- 
tion cases the estimates of engineers 
for the tangible items of property 
vary but little. It is when the in- 
tangible items are considered that 
the wide variations in estimates oc- 
cur. These last are but matters of 
opinion and their results must be 
judgment figures which depend for 
their probative force on the experi- 
ence and intelligence of the engineer 
or economist presenting them. It is 
hard to see wherein an application 
of the prudent investment theory 
would improve much on this situa- 
tion. A study of the many pages of 
transcript in valuation cases which 
are devoted to property used and 
useful and to the purchases of the 
operating company would indicate 
that the arguments which would 
be raised as to what was and what 
was not prudent investment would 
be as virulent and as long-drawn 
out as the present arguments about 
intangibles. 


Value is what rules 


Most discussions on establishing a 
rate base appear to forget that the 
courts have repeatedly said that it 
is value that must be determined. 
Emphasis is laid on prudent invest- 
ment or reproduction cost, as if 
these were the ends sought. . Cost is 
an important element to consider, 
but it is not absolute value, as is 
indicated by the illustration of the 
street railways in most of our large 
cities, which, because of change in 
the habits of the people, fail to earn 


a return based on costs either past 
or present. 

Perhaps the best example of how 
costs sometimes fail to determine 
value are two houses which were 
equally expensive to construct, but 
which, because of differences in de- 
sirability of neighborhoods, proxim- 
ity to schools and many other fea- 
tures, have entirely different values 
in the real estate markets. When 
there are changes in the above con- 
ditions values change, as can be 
noted in every city in the United 
States. However, all know that in 
times of normal demand for resi- 
dences the rent is based on rents be- 
ing paid for new houses furnishing 
more or less similar services. 

No artificial rule or formula for 
the weight which must be given costs 
in valuing properties and which will 
be applicable under all conditions 
can be developed. Sound principles 
can be established, and under these 
each case would be determined by its 
own facts. Whether these decisions 
would be made wisely, or not, would 
depend upon the experience and the 
ability of the regulatory body or 
the courts. 

Present governmental action and 
recent public agitation have shown 
that there is no promise of stability 
in the present monetary unit or 
medium of exchange. The equating 
of the rate base to the present-day 
dollar does not give that simplicity 
and firmness in regulation claimed 
for it in the prudent investment 
school of thought. Even if stability 
of the monetary unit as related to 
some fixed metallic or other base be 
secured, it could not prevent a les- 
sening of value of the service in the 
eyes of the public, regardless of the 
prudent investment in the plant. 
“The public has not underwritten 
the investment,” and, therefore, rates 
could not always be related to a 
rate base established by the use of 
prudent investment. With all hope 
of speculative profits gone and no 
guarantee of a return on the money 
invested, it could hardly be hoped 
that money for the development and 
advance in the arts of public utility 
service would continue to flow from 
the investing public, that public 
which seems to be the “forgotten 
man” in the present controversies. 

In one of its recent decisions the 
Supreme Court of the United States 
said: “This court has repeatedly held 


[Continued on page 88] 
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Electrical ingenuity 
marks New York’s new 
Lincoln Tunnel 


Connecting midtown Man- 
hattan with Weehawken 
and important express high- 
ways in New Jersey, the 
tunnel relieves congested 
cross-river traffic and serves 
the area between George 
Washington Bridge and 
Holland Tunnel. First unit, 
the south tube, opened to 
traffic December 22. North 
tube scheduled for comple- 
tion 1940. 


‘Tunnel Design P 


Electrical Engineer Port of New York 


VER and above safety fea- 

tures provided for the prior 

Holland Tunnel, several de- 
velopments of broad engineering in- 
terest mark the electrical design of 
the new Lincoln vehicular tunnel un- 
der the Hudson River at 39th Street 
in New York City. These develop- 
ments embrace reliability of power 
supply and_ ventilation service, 
economy of operation and _invest- 
ment, four-speed fan drive, tuned- 
frequency fan speed control, employ- 
ment of interchangeable multiple- 
winding transformers, use of modern 
approach and tunnel lighting. 


ELectricaL Wortp January 1, 1938 





Biowerk 


NY. Feeble BLDG. 


werent et mT! 





. Fresh arr 


ue) enters through 


e-/ouvers 


By J. N. DODD 


Total portal to portal length of 
the south tube of the tunnel, now in 
operation, is 8,215 ft, of which 
7.400 ft. is under the river. It is 
estimated that a maximum of 1,736.- 
000 cu.ft. per minute of air can be 
delivered to this tube by the fans 
housed in the three ventilating build- 


ings. Maximum operating horse- 
power of exhaust and blower fan 


motors located in these buildings 
totals 2,237. 

Unlike the power supply arrange- 
ment for the Holland Tunnel, where 
the supply voltage was reduced for 
transmission through the tunnel, two 


N.Y. RIVER 


luthority, New 
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Safety and Economy 


Multiple sources of power, four-speed fan drives, 
tuned frequency control of multi-speed motors, supervisory control, 


modern lighting features of Lincoln Tunnel 


York City 


13,200-volt, three-phase, type 4H, 
500,000-cire.mil cables fed by three 
independent supply cables from the 
system of the Consolidated Edison 
Company of New York, Inc., run 
all the way through the Lincoln 
Tunnel to the New Jersey ventilating 
building. Likewise, two 4,160-volt, 
three-phase cables of similar type, 
supplying power from the system of 
the Public Service Electric & Gas 
Company, run from the New Jersey 
side through the tunnel to the New 
York river and land ventilating build- 
ings. The total tunnel connected load 
of about 5,000 kva. may be divided 
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Daplicate feeder cables from two utility systems insure against complete shut-down of tunnel equipment 
Total tunnel connected load may be divided as desired between New York and New Jersey power companies. 
Weeder and bus-tie circuit breakers provide complete flexibility for dispatching load in various ventilating buildings. 


as desired between these two sources 


of supply to insure service con- 
tinuity. Any one of the six power 
company cables or the four tunnel 
cables can carry the maximum prob- 
able tunnel load. 

Four three-phase power _ trans- 
formers in each of the three venti- 
lating buildings are each solidly con- 
nected to the four supply cables. 
Those connected to the New York 
cables step voltage down from 13,200 


to 460 volts, while those connected 
to the New Jersey cables step it down 
from 4,160 to 460 volts. With the 
exception of the New York land 
building, each of these power trans- 
formers is rated at 600 kva. and 
has sufficient capacity to serve only 
the south tube. The New York land 
building transformers are rated 300 
kva. and will supply both the south 
and the north tube when the latter 
is completed. 


Power transformers are of the oil- 
insulaied, self-cooled type. Six wind- 
ings, two per phase, each winding 
suitable for 4,160 volts, make up the 
primary of these transformers. These 
windings can be connected in parallel 
or series, star or delta as desired. 
With the two windings of each phase 
in parallel and the three-phase wind- 
ings in delta, the transformers will 
operate on 4,160 volts. With the 
two windings of each phase in series 


and the three-phase windings in star 
the primary will operate on 13,200 
volts. Transformers can, therefore, 
be used interchangeably on either 
the New York or New Jersey feeders. 

Oil circuit breaker banks at the 
supply points differ in minor details, 
but both banks of breakers are suit- 
eble for control of 15,000 volts. They 
are steel-inclosed, removable type 
and have an interrupting capacity of 
500,000 kva. and a continuous carry- 
ing capacity of 600 amp. Discon- 
necting switches rated at 600 amp. 
are installed ahead of the breakers 
on the New Jersey side only. Opera- 
tion of these breakers, as most of 
the other equipment, is controlled 
from a central supervisory control 
board in the New Jersey ventilating 
building. 

The 440-volt secondary of the 
transformers is brought to four buses 
in an air circuit breaker board at 
each ventilating building. From these 
buses service is taken off for the 
fans, the tunnel lights and other tun- 





Two-speed induction motors in tandem provide four speeds for ventilating fans 
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nel auxiliaries housed in that build- 
ing. Remote controller bus-tie cir- 
cuit breakers allow any one or more 
of the buses to be supplied from any 
one of the local transformers. At this 
board also are located the hand-oper- 
ated breakers that control power sup- 
ply to individual local circuits. In 
the New Jersey building and the 
New York river building the tie 
breakers, controlled from the New 
Jersey supervisory control board, 
have a continuous rating of 1,200 
amp., those in the New York land 
building 400 amp. All breakers, 
both main and branch, are able to 
interrupt 24,000 amp. at 460 volts 
and a power factor of no more than 
40 per cent. Electrical interlocks 
prevent tying together any two pri- 
mary or secondary sources. 


Selection of fan drive 


Experience with ventilating fan 
drives for the Holland Tunnel dem- 
onstrated the essential importance 
of selecting a type of fan drive that 
would provide a wide range of fan 
speeds which would insure economy 
in the power consumption at all 
speeds, some of which must be low. 
The amount of air required in the 
tunnel varies with the traffic. The 
most efficient method of varying the 
air output of a fan is to vary iis 
speed. With a given duct resistance, 
the air output of a fan varies directly 
with the speed, while the horsepower 
varies with the cube of the speed. 
Motors for the Holland Tunnel were 


selected on the assumption that the 
fans would be operated at nearly 
full speed all the time. A motor was 
chosen which permitted comparatively 
high efficiencies at a number of speeds 
near the maximum. Operating ex- 
perience proved, however, that for 
95 per cent of the time a low speed 
was sufficient. At half speed the efh- 
ciency of the Holland Tunnel motors 
was only about 40 per cent. 
Another factor that influenced the 
selection of multiple-speed fan drive 
for the Lincoln Tunnel was_ the 
length of the ventilating ducts. These 
ducts are considerably longer than 
those of the Holland Tunnel and the 
amount of air is correspondingly 


Below — Central supervisory 
control board in New Jersey 
ventilating building from 
which all tunnel auxiliaries 
ean be operated. At right 

Typical local control board, 


POWER TRANSFORMERS 


greater. The fan horsepower varies 
as the cube of the amount of air. 
In the Holland Tunnel about 1,000 
hp. was required to ventilate the 
sections for one tunnel between the 
two river buildings. In the Lincoln 
Tunnel about double this was re- 
quired. These very high horsepower 
requirements during comparatively 
few hours in the year made impera- 
tive the selection of a drive which 
would have a high efficiency for most 
of the time when the speeds would 
be low and the air requirements light. 
Detailed study of the daily air re- 
quirements and the speed charac- 
teristics of various a.c. and d.c. mul- 
[Continued on page 93] 


TRANSFORMER TEMPERATURE 
ALARM INDICATING LIGHTS 





one in each ventilating build- 
ing, from which equipment 
may be operated only after 
central board has been re- 
leased of responsibility. Con- 
trol boards are laid out with 
exhaust fan speed indicators 
and selector switches on top, 
blower selector switches and 
speed indicators below, cor- 
responding to arrangement 
of ducts in the’ tunnel. 
Raised color-coded _ strips 
show which equipment is 
connected to New York and 
New Jersey feeders. Indi- 
eating lights on oil and air 
circuit breakers show whether 
breakers are open or closed 
and if open whether opera- 
tion was automatic or man- 
ual. Similarly, indicating 
lights on speed-selector 
switches indicate if proper 
sequence of operations has 
been followed in starting or 
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Functional layout of central supervisory and local control boards simplifies operation 
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‘Transmission Tapped for 
Distribution by New Unit 


Self-contained transformer 1s a substation — Fac- 


tory-assembled 





For primary network or radial 


— Portability aids replacement— No foundations 


By GEORGE S. VAN ANTWERP®* and H. S. WARFORD# 


REAM and ambition to find 

a superior solution for the 

problem of economical and 
flexible distribution has led to the 
development of a self-contained regu- 
lating transformer which appears to 
meet practically all of the idealistic 
requirements for distribution tapped 
from transmission. 

Load areas are increasing. Dis- 
tribution circuits are lengthening. 
Customers are expanding. Appliances 
are larger. Service requirements are 
more exacting. More and more dis- 


tribution capacity is being needed. 
Regulation of voltage is essential. 
These are the problems confronting 
distribution engineers and the call 
is for a radical and critical analysis 
of orthodox methods of distribution 
design. Further evolution of prevail- 
ing methods might suffice in some 
instances by increasing size of sub- 
station transformers, using step or 





* General superintendent electric trans- 
mission and distribution, Philadelphia Elec- 
tric Company. 

+ Westinghouse Electric & Manufacturing 
Company, Philadelphia, Pa. 


induction regulators or installing 
larger or additional circuit copper. 
Wherever (1) load increases have 
been adequately anticipated in sys- 
tem planning, (2) load distribution 
is comfortably uniform and the area 
is near a sizable substation in which 
investment for duplicate transmission, 
adequate switching and relaying is 
justifiable, such resort to conven- 
tional methods may result in economi- 
cal increment costs for the extension 
or expansion. 

But in suburban and rural areas the 


a a 
ill onaes iby 
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(a) Installed to serve a suburban area. The apparatus is completely inclosed in a rugged steel case and 
(b) Same installation as (a) indicates method of concealment of thoroughly grounded at four points. The leads are dead ended on 
unit and the connections for feed and delivery. the top frame and enter the case through bushings set in from the 
(c) Industrial area served by standard unit. outer edge, keeping the energized leads at a safe height above ground. 
These units weigh about 14 tons. They can be moved readily. A climbing screen guards against the deliberate attempt to climb 


Self-contained regulating transformers (1,000 


32 (32) EvecrricAaL Wortp + January 1, 1938 





loads often develop at locations that 
are difficult to serve from existing 
substations because length of circuit 
is the major factor in voltage drop. 
Larger size of conductors only par- 
tially overcomes the difficulty. It is 
these situations for which the new 
development was conceived. First 
among the objectives was to find a 
safe and adequate way of tapping 
transmission lines, which often pass 
through the areas like express trains 
which make no stops at way stations. 
To tap such lines is like trying to 
board the train at a non-stop station 
without stopping the train or inter- 
fering with express service. 

Many arrangements to accomplish 
this are being used, consisting of com- 
binations of wood structures, steel 
frames, small buildings supporting 
or housing various pieces of appa- 
ratus, seldom all of one manufacture, 
and arranged or rearranged to meet 
some changed condition without any 
too much regard for a long-time plan. 
In general, such installations have a 
common characteristic. They are 
flexible because fuses may be re- 
placed with reclosing breakers, regu- 
lators added or better lightning ar- 
resters installed. Every time a change 
is made the job gets a little worse. 
Piecemeal and parts 
which are “good enough with recon- 
ditioning” become expensive, and be- 


construction 


even with the aid of a hoard or a ladder to the top of the trans 
In some cases it may be desirable to place an additional 
fence or guard to inclose a space around the entire installation. 


former. 


Preventiy 2 
=a . 


Auto trans- 
former 


si ieiedegientia ti 
Motor operated 
tap changer 





4-ky. unit, protected, self-regulating is tapped to 33-kv. line to serve 
local area in lieu of substation 


fore long unsafe and unsatisfactory. 

All these shortcomings prompted a 
wish and a prayer for a better solu- 
tion. Why not 

Place the transmission step-down 
at the electrical center of each dis- 
tribution circuit? 

Equip each step-down with voltage 
regulation and overload protection? 

Choose a capacity of 1,000 kva. as 
the average circuit load? 

Provide thermal protection permit- 
ting high short-time overloads? 

Inclose all equipment within a 


which would be lost 


single casing arranged for convenient 
transportation ? 

Build, assemble and test complete 
at the factory? 

Ship ready for service? 

Save enough by avoiding individ- 
ual layouts, concrete foundations, 
fences, land purchase and additional 
distribution circuit equipment to off- 
set the higher cost of smaller capacity 
transformers ? 

The prevailing transmission system 
is 33,000 volts, three-phase, grounded 
neutral, requiring for proper phase 





REE 


in the event of abandonment of the location. 
Creosote wood ties ballasted with crushed stone to which standard 
5-in. rails were spiked has worked out satisfactorily. 


A foundation 





Since these installations are portable and conditions may warrant 
their relocation, there is no need of concrete foundations, the cost of 


kva.) are readily installed and shifted 
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of this type can be quickly installed and if necessary recovered for 
other use for a small labor loss. 
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Voltage transformation, automa- 
tic voltage regulation and automatic 
switching embraced in a_e single 
tank. Arresters and rod gaps pro- 
tect high- and low-voltage sides 
against surges. Insulation of all 
windings and auxiliary apparatus 
co-ordinated with gaps and arrest- 
ers. In case of internal fault, 
protective links will discount trans 
former from line. 

A self-contained air switch is 
tripped on the low-voltage side by 
overcurrent and reverse power re- 


lays in vase of external fault on 
either high-voltage or low-voltage 
lines. The switch automatically 


makes three reclosures in a pre- 
determined timing sequence before 
locking out. Thermal protection 


(CSP) trips the air switch and 
locks it out until reset. 

(a) Largest of four sections of 
tank is oil-filled core and coil com- 
partment, housing regulating, se- 
ries, preventive auto, current and 
potential transformers. 

(b) Front of tank, embracing 
(upper left) type UR tapchanger in 
separate oil immersion, air switch 
(upper right), relay and metering 
(lower right), Inertaire valves and 
cylinder (lower left). 

Automatic voltage control has 
time delay introduced between clos- 
ing of the primary and secondary 
contacts, thus eliminating operation 
when voltage fluctuates momen- 
tarily. 


1,000-kyv. C.S.P. power transformer does all ordinary work of substation 


relation a delta-connected high-volt- 
age winding and a Y-connected low- 
voltage winding. Added to this major 
detail were some twenty others that 
could at the outset be set down as 
requirements to be met by the de- 
signer before a full-fledged unit could 
emerge from production: 


1. High-tension lightning arresters mount- 
ed on tank cover. 

2. High-tension bushing provided with 
fish-through leads and fusible links. 

3. 33,000-volt high-tension winding with 
reduced voltage taps. 

4. 2,300-volt kva. winding with neutral 
solid grounded to tank with necessary taps 
for voltage control. 

5. Automatic voltage tap changer (plus 
or minus 10% in eight equal steps) with 
preventive auto and series transformers. 

6. Potential transformers for relays, me- 
tering, voltage regulation, operating motor 
supply. 

7. Current transformers for relays, me- 
tering and thermal overload. 

8. Motor-operated automatic overload 
and reclosing air-break switch in low- 
voltage outgoing circuit. 

9. Low-voltage bushing. 

10. Low-voltage lightning arrester. 

11. Inert gas cylinder, governor and gas 
pressure gauge. 

12. Overload, directional, thermal and 
voltage relays. 
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13. Kilowatt-hour 
attachment. 

14. Inert gas protection. 

15. Explosion diaphragm. 

16. Extension for dead-ending strain of 
line conductors. 

17. Rugged radiator design. 

18. Stream-lined inclosing tank with 
provision for convenient access to all parts 
not oil immersed. 

19. Over-all heights and base dimensions 
adjusted for limiting shipping clearances. 

20. Co-ordinated timing sequence of pro- 
tective functions. 


meter with demand 


New tool for lower cost distribution 


The device which was evolved pro- 
vides the industry with another tool 
for rendering service to its patrons 
more reliably and at lowered cost. 
It can easily be built for other voltage 
or phase conditions. The relay pro- 
tection is arranged for either a radial 
or primary network distribution sup- 
ply system. Reclosing features of the 
circuit breaker provide for service 
restoration to a radial feed with the 
usual three reclosures before lock- 
out, comparable to a substation feeder 
equipment. The tap changer, with 


a 10 per cent range, has ability to 
maintain terminal voltage by com- 
pensating for transmission line and 
transformer voltage drop for a high 
overload of the transformer. 
Overload rating is determined by 
the heating of the main transformer. 
This is accomplished by a thermal 
relay which responds to both the oil 
temperature and the load amperes. 
Such a device allows the transformer 
to be overloaded with safety to the 
thermal limit of its insulation, rather 
than to calculated values dependent 
upon assumptions of temperature and 
loading. This is of great importance 
for transformers such as those operat- 
ing in parallel to supply a network. 
With such a set-up a failure of a 
transmission line supplying part of 
the transformers will transfer the 
load to the other transformers and 
transmission lines. It does not follow 
that all sources of supply to the net- 
work must come from a unit of this 
type. One or more substation circuits 
may be tied in with a unit located 
at some distance normally supplying 
the local load with the emergency 
reserve of the substation circuits for 
outages of the transmission supply. 


Hazards largely under control 


The accident hazards of an open 
bus type of transformer substation, 
one with a spare transformer, trans- 
fer bus, bypass switching for regu- 
lators, segregated equipment, re- 
stricted clearances and _ working 
spaces are so involved that it is al- 
most impossible to provide “fool- 
proof” protection for employees. This 
situation is particularly true during 
periods when construction or mainte- 
nance work require certain parts only 
to be de-energized. 

If the entire station is dead, the 
electric hazard is removed. Carried 
to an extreme, this solution is imprac- 
ticable. It can be applied to greater 
extent if sufficient units or sources 
are interconnected to carry the load 
while one is removed from service. 
This is true regardless of the type 
of step-down used for a source. The 
type of unit above described lends 
itself readily to such a set-up, even 
though it might be necessary to in- 
stall additional units temporarily. 
Maintenance work on the units them- 
selves, outside of painting and relay 
adjustments, requires them to be de- 
energized, thus reducing the possi- 
bility of making contact with adjacent 
live equipment. 
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Electric Eyes Maintain 
Penn High Lighting Levels 


Twelve to twenty foot-candles supplement fif- 
teen foot-candle daylight level — One pair of 


electronic cells governs group of classrooms 


By F. A. KOLB 


Supervisor of Commercial Sales, Duquesne Light Company, Pittsburgh, Pa. 


f | \WO PAIRS of electric eyes are 
guarding 900 pairs of human 
eyes in the classrooms of the 

new high school in Penn Township, 
Pa. These “electric eyes” control an 
indirect lighting installation which 
by itself produces 20 foot-candles on 
the inside row of desks and 12 foot- 
candles on the outside row. The 
system has been designed to be used 
in conjunction with daylight and 
operates whenever the level of day- 
light illumination on desk surfaces 
drops to 15 foot-candles. 

Controlled lighting such as this il- 
lustrates the fact that school authori- 
ties are rapidly becoming interested 
in maintaining classroom seeing con- 
ditions which will free them from any 
responsibility of contributing to eye 
defects. 


Daylight and controlled light 


The thoroughness with which this 
problem can be met is shown by the 
equipment used by Penn Township. 
The first consideration was to make 
the maximum use of daylight so con- 
siderable glass area was provided to 
light each classroom from the left side 
of the pupils only; the second con- 
sideration was controlled light. The 
school building is long and narrow 
and has no adjacent structures. There 
are two floors. Rooms receive their 
natural light from either the east or 
west side. Exposures on the two 
sides of the building are uniform. 
Therefore, by selecting a room on the 
first floor on each side of the build- 
ing it was possible to control all of 
the lights on the respective sides from 
these two control rooms. 
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The equipment in a control room 
consists of two “electric eyes.” One 
of these “eyes” controls the inside 
row of lights, the other controls the 
outside row. They are mounted to- 
gether above the blackboard on the 
inside wall of the room, where no 
direct sunlight will be likely to strike 
them and where the amount of light 
striking the “eye” under normal con- 
ditions will not be so great as to ren- 
der the cell inoperative. After the 
installation was made the control 
equipment was adjusted so that the 
lighting level would never fall below 
15 foot-candles on the desks. 

Each “electric eye” actuates a re- 
lay, which in turn controls two mag- 
netic switches, one on each floor. The 
wiring is so arranged that these 
switches control one row of lights 
in all of the rooms on one side of 
the building (See diagram). Time 
clocks are provided to prevent the 
automatic control from functioning 
during the hours when school is not 
in session. In addition, switches are 
installed to allow manual control at 
any time and to prevent operation 
of the control equipment during the 
week-end period. All of this equip- 
ment is installed in flush-mounted 
cabinets on the wall of the main cor- 
ridor of the building, adjacent to the 
branch circuit panels. 

Before an installation like Penn 
Township’s is made considerable 
thought is given to the entire school 
lighting problem. School authorities 
and their architects are interested in 
a “functional design” for school light- 
ing. They want a lighting system 
which is capable of supplementing the 


naiural lighting of the classroom, so 
that the level of illumination will not 
fall below the amount required for the 
seeing tasks performed in the room. 
In approaching this problem from an 
analytical standpoint they usually ask 
three questions: 


1. How much light is needed? 

2. How can it be obtained? 

3. How much will it cost? 

How much light is needed? 

In the case of Penn Township, the 
decision was made to install a light- 
ing system capable of producing 20 
foot-candles on the desks under day- 
light conditions. For economy in op- 
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This “standard classroom” has 20 foot-candles on inside row, 12 on outside 


row. Totally indirect fixtures are spaced 11x12 feet. Lamps are 
500 watt in inside row, 300 in outside row 


2s 
Sa died 


Magnetic switch 
/ of proper capacity 


Mercury 
SWITCH ~~~... 


Time switch 
contro/ 
on 8 AM. 
Wied ginke .. to 5PM., 
pane! v 


‘70 l0vo/F STpply 


_~Manval contro! 

- switch for turning 
lights on when 

i ieee time switch is of F 

plugs 


ra 30 amp. toggle switch 

Ist Floor. Turn of f here over weekend! 

Wiring diagram for Penn Township High School installation showing 
all manual and automatic controls of lighting 





Domestic science scholars have 20 foot-candle intensity on inside row, 
12 on outside from totally inclosed units spaced 11x12 ft. 
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eration, however, school authorities 
wished the operating control set to 
allow the level to fall to 15 foot- 
candles before the lighting system 
was turned on. 

There are a number of sources of 
information which school authorities 
can consult in arriving at their de- 
cision as to what level of illumination 
is needed. For example, in Bulletin 
96, issued by the Department of 
Public Instruction of the Common- 
wealth of Pennsylvania, it states: 


Artificial Lighting—Recommended illumi- 
nation for regular classrooms for normal 
print is 15 foot-candles; for special rooms, 
library, laboratory, shops and offices 15 
foot-candles; for art, drawing, sewing, fin- 
ishing rooms, etc., 25 foot-candles. 


The “Illumination Design Book” 
of the General Electric Company 
recommends 20 foot-candles for the 
average classroom. This recommen- 
dation is based on extensive research. 

If individual tests are desired a 
light box can be used, which pro- 
vides variable intensities from which 
the students make a selection. Such 
a method was used in testing ap- 
proximately 1,800 students in the 
Chicago schools, by Joseph Fleisher 
and A. J. Hoffman. (The results 
of these tests were reported in a 
paper entitled “New Approach to 
School Lighting,” presented before 
the Illuminating Engineering Society 
in 1935.) They found that a me- 
dian value of 21 foot-candles was 
required for a standard reader. 

Another method of individual test- 
ing utilizes the Luckiesh-Moss visi- 
bility meter. This meter was used 
in testing the students in a number 
of the schools served by the Duquesne 
Light Company, and it was found 
that a median value of 19 foot-candles 
was required to provide for a stand- 
ard reader. 


How can it be obtained? 


If the school lighting problem is 
considered from the standpoint of 
blending enough artificial light with 
natural light to maintain a 20-foot- 
candle level, it is first necessary to 
determine how much natural light 
we can depend on. This is some- 
thing that every one interested in 
school lighting should do at least 
once. It means going into a class- 
room and measuring the light on 
the various rows of desks with a light 
meter. The rapidity with which the 
natural light decreases in a short 


[Continued on page 101] 
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Adequate Wiring 
Leads to More Load 


Analysis of wiring and outlet campaigns conducted 


by Commonwealth Edison shows average gain of 34 kw.-hr. 


per annum per added outlet 


f \HERE has been considerable 
difference of opinion as to the 
value of promoting additional 

wiring in existing residential build- 
ings. Some men in the utility in- 
dustry hold that a customer will buy 
additional wiring whenever he has 
electrical equipment which he cannot 
use easily or cannot use at all be- 
cause of lack of a place to connect 
it. Others hold that the sale of ad- 
ditional outlets promotes the sale of 
additional equipment. Nearly every- 
one agrees that the woefully inade- 
quate wiring in all classes of existing 
buildings is a great handicap to the 
increased use of electrical service and 
either is now promoting or is seri- 
ously considering promoting more 
adequate wiring in new buildings or 
in major revision work. 

Experience of the Commonwealth 
Edison Company with outlet cam- 
paigns indicates that it is very difh- 
cult to sell complete rewiring jobs 
unless the customer is undertaking 
a major overhauling of his home. 
But it has proved that there is con- 
siderable revenue to be gained by the 
sale of from one to several additional 
outlets per home. The company 
features a combination selling price 
for three additional duplex outlets of 
$4.75 per outlet of the standard type. 
Terms are 10 per cent down and 10 
per cent per month. During the past 
year surface wiring of the “Addhere” 
type has been experimented with, 
the price quoted being as low as $3 
per outlet for five outlets. It has 
been found that while the advertising 
of this cheaper price has greatly 
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By JOHN B. WATKINS 


Assistant to Manager, Lighting and Wiring Sales, 


Commonwealth Edison Company, Chicago 





stimulated business, in the majority 
of cases the customer finally pur- 
chased the standard concealed wiring 
type of outlet. 


Average gain 33.8 kw.-hr. per outlet 


An analysis of the accounts of 
customers who had purchased addi- 
tional outlets during 1934 and 1935 
shows a gain in 67 per cent of the 
cases and a loss in 33 per cent of 
the cases. The analysis was based on 
a full year’s comparison of “before 
and after” installation; that is, only 
cases where a full two-year record for 
the same customer could be obtained 
were included. A certain percentage 


of losses appears to be inevitable, the 
explanation being change in size of 
family due to children going away 
to school, deaths, or even divorces 
or changed financial circumstances. 
The net result, however, was an aver- 
age gain for the whole group to the 
utility of 33.8 kw.-hr. per annum per 
outlet. 

While the Commonwealth Edison 
Company campaign features conveni- 
ence outlets, nevertheless ceiling out- 
lets, wall bracket outlets and wall 
switch outlets are sold, with or with- 
out fixture sales in connection. Table 
[ shows the increased kilowatt-hour 
use per outlet per annum following 
the installation of the type or types 
of outlets specified. The most aston- 
ishing figure in the table is that for 
wall switches. One would be inclined 
to doubt this figure if it had not 
shown up repeatedly each year in 
top position. 

The explanation seems to be that 
the installation of wall switches, par- 
ticularly three-way switches, so in- 
creases the convenience of turning on 
electric lights that the customer more 
or less unconsciously increases his 
use of electric service. Additional 
ceiling outlets typically are being put 
only in bedrooms, closets, basements, 
attics and passage halls where usage 
is limited, consequently not much in- 
creased revenue can be expected. Wall 
brackets are going into living rooms 
and kitchens principally, as shown in 
Table III, and are apparently replac- 
ing in usage ceiling fixtures having 
considerable higher wattage. Wall 
brackets are not an attractive item 
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for utility promotion, except in cer- 
tain rooms or in isolated instances 
where this type of lighting is par- 
ticularly adaptable. 

Table II covers only convenience 
outlets and shows the average an- 
nual increase in income per outlet 
to be expected when this type of out- 
let is installed in various rooms. 

It will be noted from this table 
that additional convenience outlets 
in living rooms do not pay. The ex- 
planation is that this room usually is 
the best wired room in the home and 
already has about as many lamps in it 
as the woman of the house wants. 
What additional outlets do here is to 
eliminate extension cords, three-way 
plugs and what-have-you in the way 
of auxiliary wiring devices, but do 
not add to the load. Kitchens, pan- 
tries and halls can be lumped in one 
group (the majority of the halls were 
rear halls), and the addition of a 
refrigerator given as the explanation 
of the increased income. Convenience 
outlets in bathrooms (most of which 
do not have any at present) pay 
well, the explanation being the use 
of spot heaters, health devices, etc., 
that is encouraged thereby. Porch 
outlets also get heavy usage, primar- 
ily for lighting purposes. 

A study has also been made of 
where people are placing additional 
outlets of various types. Table III 
covers all sales made by the Com- 
monwealth Edison Company for the 
three-year period of 1934-35-36. 
Since our sales offer is based on 
number of outlets and not location, 
and no special campaign has yet been 
run in terms of stressing particular 
rooms, it is believed that this gives 
an accurate picture of the public’s 
conscious thinking on the subject of 
where within the home they desire 
additional electrical facilities. De- 





Table [1I—Percentage of 





Ceiling Outlets Wall Brackets 


Electrical Openings Installed in Various Rooms 
By Rooms, and Kind of Outlets During 1934, 1935 and 1936 


spite the fact that in general the liv- 
ing room has more electrical outlets 
than any other room in the house, 
it still leads as the favorite spot for 
still more convenience outlets and 
wall brackets. On the average, bed- 
rooms rank next to the living room 
and are the favorite location for ad- 
ditional wall switches. The kitchen, 
dining room and basement, also, are 
receiving attention, and from the util- 
ity point of view should receive more. 

Another argument against having 
outlet campaigns, which is frequently 





Table I—Average Annual Increase 
or Decrease in Kilowatt-Hours per 


Outlet for 1934 and 1935 





Increase in 
Kw.-Hr. per 
Kind of Outlet Added Outlet 
Ceiting outlets only... oo. ci ccccess wok 
Wall brackets only......... (Loss) 9.0 
Convenience outlets only......... 47.0 





GEL DWTOEROR QUIT 5 ox kk svt ae 0's 94.9 
Ceiling outlets—Wall brackets.... 13.1 
Ceiling outlets--Convenience out- 

lets ‘ A ee 13.6 
Ceiling ou' witches.... 26.1 
Wall brack: -Convenionece out- 

lets i biiduic ess. Cee toe SES 
Convenience outlets—Wall switches 4.7 
Ceiling outlets — Wall brackets — 

Convenience outlets ...... eae 24.6 
Ceiling outlets — Wall brackets — 

MUM WNUCNR, Ces saree hisses 6.8 
Ceiling outlets—Convenience out- 

lets—Wall switches.......... i7 .2 
Wall brackets — Convenience out- 

lets—Wall switches............ 87.5 
Ceiling outlets — Wall brackets — 

Convenience outlets — Wall 

switches .. i chewae eens 18.4 

RICTEGO 6 o6.0 53546 cb aOR ECS e8 33.8 





Table Il—Average Annual In- 

crease or Decrease per Convenience 

Outlet by Room in Which Located 
for 1934-35 


ee ee ee (Loss) $0.03 
Dining room ...... eae rs ae awa ele 2.50 
a ear eo ee 0.31 
Bathroom .. Cinaecaver 6.83 
STOTT Eee Te ee ee 6.34 
NEY Saal 5.408 inh: 68 & 80 oub ROS S.32 
Basement (including laundry).... 2.24 
Pera ee pay ates 6.39 
WO <0 chau athe wae eee tea aie ae 4.44 

Note—To derive energy figures, compute 


on basis of 3% cents per kilowatt-hour. 


Conv. Outlets Wall Switches All Outlets 


Per Cent Per Cent Per Cent Per Cent Per Cent 
Living room. . ise 8 47 21.8 31.4 13.7 25.2 
Bedroom ace ane is. 9.43 27.6 30.7 24.75 
a ee eer 9.1 10.24 19.0 11.1 16.1 
Dining room........ 3.07 5.6 10.66 17 8.74 
Pantry ....... i 6.0 1.83 2.22 0.98 2 84 
Basement ......... 19 44 6.6 1.64 5.76 5.65 
RUOTy ... 202% 5.1 1.55 2.322 0.54 1.87 
DEES 86S hdd oe : 7.55 4.06 1.78 7.38 3.42 
re ee 6.75 2.39 0.18 76 1.62 
ae 6.72 24.8 1.37 8.15 4.06 
eS i es Gag oes 7.4 es 3.1 9.66 4.14 
Attic cee: 2 See 0.11 0.87 0.5 
EET 1.24 0.7 0.22 2.28 0.59 
Alcove and sun porch 0.15 . 0.7 0.22 0.52 
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heard from urban communities, ap- 
pears to be refuted by the experience 
of the Commonwealth Edison Com- 
pany. It is frequently stated that 
Jandlords will not buy additional out- 
lets for tenants, hence where there is 
a high percentage of apartments there 
is virtually no market for additional 
outlets. An analysis of the number 
of sales by size of building in which 
the outlets were installed during 


1935-36 shows: 


36.2 per cent in single buildings, 

35.5 per cent in two-apartment buildings, 

28.3 per cent in buildings of three apart- 
ments and over. 


Since 63.8 per cent of all sales 
were made in apartment buildings, 
the experience of the Commonwealth 
Edison Company does not support 
the contention that additional outlets 
cannot be sold in rented premises. 
In some instances the tenant ap- 
parently makes the purchase out of 
his own pocket; in others, while he 
places the order, the landlord actu- 
ally pays the bill. Who makes the 
actual purchase is of small import- 
ance, the important fact being that 
tenants are acquiring a desire for 
more adequate facilities for using 
their electrical equipment and for 
more electrical equipment which is 
bringing sales of additional wiring in 
apartment buildings. 

While the management of the Com- 
monwealth Edison Company is in 
hearty sympathy with all sound and 
useful efforts to promote better wir- 
ing in new buildings, it is convinced 
that to ignore existing buildings is 
a serious mistake. In many utility 
properties it is to existing, and not 
new customers, that the utility must 
look for the bulk of the future growth 
in its business. Inadequate wiring is 
a serious handicap to the increased 
use of electric service by existing 
customers. It is the bottleneck of the 
situation. To break this bottleneck 
additional outlets must be installed 
in existing premises. Under present 
conditions the number of homes 
which can be completely rewired is 
relatively small, but additional out- 
lets can be sold in one or more rooms 
of many homes. Customers doing this 
become increasingly familiar with the 
comfort and convenience to be de- 
rived from more adequate wiring and 
are prospects for still more additional 
wiring at a later date, or for a com- 
plete job in case they either modern- 
ize their present home or build a 
new one. 
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Pilot Wire Relaying 
ives Tie Line Protection 


By TRUEMAN T. SMITH 


Engineering Department, Puget Sound Power & Light Company, Seattle, Wash. 


HEN the connection was 

designed for interchange 

of power between the 
Canal substation of the Puget Sound 
Power & Light Company and the 
North substation of the Seattle Light- 
ing Department a protective system 
was called for which would quickly 
isolate all faults on the tie line, but 
would be non-operative for faults at 
any other point on the interconnected 
systems. The tie line is 4.5 miles 
in length, operating at 55-kv. under- 
grounded delta. At North substation 
connection is made to a transformer 
bank stepping down to a star system 
26 kv. between phase wires, with an 
oil switch on the low side of the bank 
only. 

Relay protection for the line and 
transformer bank is accomplished by 
a novel and simple scheme using only 
two pilot wires, which are protected 
by an alarm system in case any fault 
occurs on them. 

Two high-speed, three-phase power 
directional relays with voltage re- 
straint are used as the main form of 
protection, one relay being used at 
each end, the contacts of which are 
connected in series by means of pilot 
wires. The pilot wire circuit also 
contains an ungrounded storage bat- 
tery at one end and operating coils 
of tripping relays at each substation. 
The power-directional relay contacts 
close only when the power is flow- 
ing away from the bus over their re- 
spective lines and with a collapse of 
the voltage restraint. These condi- 
tions can only be fulfilled when a 
short circuit occurs on this line. The 
oil circuit breakers at each end of 
the line then open simultaneously. A 
fault in the transformer bank would 
be cleared the same as a line fault is 
cleared. 

In case one oil circuit breaker is 
faster than the other the tripping cir- 
cuit of the power-directional relays 
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Faults cleared in tie line, but the pilot wire relaying is unresponsive to 
faults on either of the interconnected systems 


are paralleled through a “b” switch 
on the oil switch which closes when 
the oil switch opens. This maintains 
the continuity of the pilot wire cir- 
cuit. The tripping relays must have 
coils to withstand continuous opera- 
tion such as would occur when both 
oil circuit breakers might be open at 
the same time. Overload back-up 
protection is provided to trip the oil 
switch independently of the pilot wire 
circuit. 

Pilot wires consist of two No. 
6 weatherproof copper conductors 
strung on the secondary crossarms of 
an overhead distribution circuit. They 
are equipped with low-voltage light- 
ning arresters at each end to protect 
the apparatus from lightning or from 
high-voltage lines that might fall. 

The alarm system gives a warning 


by ringing a bell when the pilot wires 
become either open or short circuited. 
This is accomplished with a sensitive, 
high-resistance voltage relay of the in- 
strument type which is connected 
across the pilot wires, thus putting 
them in series with the battery, as 
shown in the diagram. An open cir- 
cuit will cause low voltage on the 
pilot wires, causing the low-voltage 
contacts on the relay to close. A short 
circuit will cause low voltage on one 
end and higher voltage than normal 
on the other end due to shorting out 
the high-resistance voltage relay. This 
will cause the high-voltage contacts 
to close, and as the high-voltage and 
low-voltage contacts are connected 
in parallel the alarm will be given at 
each end. 


[Continued on page 90] 


(39) 39 








No Admittance Again 
to River Floods 


Afartford Electric Light’s preventive steps 
at South Meadow station and Pearl Street substation 
capitalize lessons of the 1936 disaster 


ford to the stage of 37.3 ft. above the government 

base, reaching the highest level recorded for 135 
years and a peak about 7.5 ft. above the 1854 maximum 
peak of 29.83 ft. These statistics are anything but dry, 
for they measure the high tide of one flood among sev- 
eral which swept into temporary shutdown utility and 
industrial plants scattered far and wide in the Atlantic 
coastal states, causing service interruptions of hours and 
days and many millions of dollars of property damage. 
The South Meadow station of the Hartford Electric Light 
Company was marooned for about four days, service from 
that point being impossible for most of that period on 
account of flooding. Pearl Street substation, nearly a 
mile and a half uptown from South Meadow, was also 
inundated by back-up water from the river.’ The fine 
story of service restoration by this and other utilities in 
this crisis is now electrical history. Now the lessons of 
the experience are being incorporated into the designing 


[ MARCH, 1936, the Connecticut River rose at Hart- 



























Emergency flood door between ash 
cellar and generator room 


Arranged for sliding closure, gasketing by 
perforated strips stored on runway rail and 
bolting against frame after swinging door 
has been removed, South Meadow station 
boilers are 21 ft. above peak rise. 








Formerly the tops of these boxes were at 
. the ground level of the entrance door, or 
practically at the 1986 flood peak stage. 


Concrete boxes at South Meadow 
built around basement windows 


and operating practices of power 
Concrete wall 42 in. high  SYStems throughout the flood area. 





a a a South Meadow station, built in 

and tashine veem 1921, was designed for the lowest 
Steel plate at right of door. | Opening into the plant at grade 31, 
was for gconoe, airway giving a margin of more than 1 fi, 
1936 the flood slightly ex- | above the record peak of a century 
crade 37 NOOr Tevel_ Of and a third. Since the 1936 flood- 
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reconditioning work was finished 
protection at this point has been 
developed with the objective of 
meeting the hazards of a river rise 
to grade 40, or approximately 3 ft. 
above the recent maximum. This 
has involved a thorough study of all 
sub-peak openings into the station, 
the permanent closing of all open- 
ings not essential to operation, pro- 
vision for emergency closing of door- 
ways exposed to flooding, provision 
of hatchway entrances into certain 
compartments for station staff use 
in emergencies, removal of various 
apparatus to higher levels, equipment 
of certain pumps with emergency 
suction lines normally stood at one 
side, erection of concrete walls to 
the 40-ft. grade around certain es- 
sential windows, sealing of cracks, 
increasing pump capacity and relo- 



















First floor at new Pearl Street sub- 

station, built at level of 40-ft. river 

stage, or about 3 ft. above the maxi- 

mum rise of 135 years of the Con- 
necticut at Hartford 


Feeder regulators, transfer bus and 4.8-kv. 
outgoing cables are shown, with a further 
margin of several feet above the limiting 
stage of flood protection. 


cation of certain control wiring, with 
the raising of switch-operating 
mechanism in the outdoor substa- 
tion yard at South Meadow. All 
transformers and one reactor in the 
outdoor substation which might be 
flooded at stage 40 ft. have been 
raised on steel framework platforms. 

The extension now under construc- 
tion at South Meadow to house 
10,000 kw. in boiler and_turbo- 
generator capacity has also been 
flood-proofed with the 40-ft. maxi- 
mum as the peak limit. 

At Pearl Street a new substation 
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has been 


transformer capacity of 24,000 kva. 


built with an_ installed 
under air cooling. Four transform- 
ers are at present in service, with 
space for a fifth, and an ultimate in- 
stallation of fifteen 4.8-kv.-distribu- 
tion feeders and ten street-lighting 
circuits. All equipment has been 
located to withstand a 40-ft. river 


stage. The building, which was also 





South Meadow switchyard and 66-kv. 
bus structure at left 


Control circuits are now all run in 1 4-in. 
conduit along the yard structure and about 
23 ft. above the 1936 flood stage, instead 
of underground. In this yard all oil circuit 
breaker operating mechanisms were raised 
to the level of the oil switches on the 
existing framework. 


South side of new Pearl Street sub- 

station building, with transformer 

units and bus structure mounted to 
withstand a flood stage of 40 ft. 


The 1936 flood peak reached approximately 
to the level of the heads of the workmen 
standing in front of the right-hand bay. 


designed for  conflagration-proof 
service, is about 86 ft. long x 27 ft. 
wide and is three stories in height 
above a cable and duct line basement 
which is at ground elevation (about 
8 ft. 6 in. below the 1936 flood peak 
at this point). The transformers are 
mounted on reinforced concrete plat- 
forms outside the building. 
[Continued on page 95] 
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Network Rectifiers 


Serve Publisher D.C. 


By H. R. BEHR 


Cline Electric @ Manufacturing Company, Chicago 


HEN the Regal Press, pub- 

lisher of Radio Guide and 

other magazines, decided to 
add another large press to its plant 
in downtown Chicago it developed 
that the printing plant was in terri- 
tory then gradually being changed 
from direct-current electricity sup- 
ply to alternating-current network 
service. In line with the general 
policy which metropolitan utilities 
have adopted of limiting or reducing 
the d.c. system load, the Common- 
wealth Edison Company  recom- 
mended that the Regal Press accept 
a.c. network service for its entire 
load, under the customary arrange- 
ment in regard to the cost of change- 
over and on a regular rate schedule 
which represented savings for the 
customer. 

Agreeing to the change in service, 
the Regal Press then was faced with 
the alternatives of installing the new 
press with a.c. drives and remotoring 
its existing equipment or of installing 
conversion apparatus for both the 
new and the old presses. Because ex- 
perience in the plant had demon- 
strated the ease of control, wide speed 





Rectifiers on 


range and smooth acceleration of d.c. 
drive, it was preferred over a.c. Next 
came the decision as to the kind of 
conversion apparatus to be employed, 
and in this the mercury-arc rectifier 
was an easy winner. 

There were a number of reasons for 
the preference of the rectifier over ro- 
tary conversion equipment. The high 
efficiency and reliability of the recti- 
fier were favorable factors. Rectifier 
units could be installed without any 
special provision for foundations or 
for ventilation, required less space, 
had a lower fire-hazard, required less 
attendance, were free of vibration and 
noise and offered better controllability 
in response to load changes; that is, 
a rectifier unit could be brought into 
operation as load increased more 
quickly and easily than could a ro- 
tary converter or a motor-generator. 
On the score of costs, the rectifier 
equipment itself figured higher than 
equal capacity in rotating apparatus, 
but when building preparation and 
installation were added in to arrive at 
the total figure the rectifier showed 
the lower over-all investment. 

The original equipment in the 


secondary network 
Side of second rectifier appears at extreme left. 


In the center, 


between the transformers, are the 208-volt main switches. 































































Output control panels 


At the left are the d.c. breakers. All of 
the automatic controls for the rectifiers are 
mounted on the other two panels. 


Regal plant is a Hoe high-speed, five- 
unit press for combined color and 
gravure printing. It is powered with 
a Cline system drive, consisting of a 
150-hp. main and a 15-hp. auxiliary 
motor. The new press is a high-speed 
Goss, with five units for black print- 
ing and one for combined color and 
gravure work. But it may be divided 
and operated as two presses, thus 
requiring two drives, which are each 
100-hp. main and 10-hp. auxiliary 
motors. The function of the auxiliary 
motor in the Cline system is to drive 
the press for threading the web and 
for make-ready. The combined d.c. 
connected load of the two presses 
amounts to 385 hp. To this is added 
a few small d.c. power applications 
about the plant, making the total 
connected load somewhat above 400 
hp. For this load a suitable capacity 
provision would be two 400-kw. rec- 
tifiers, providing stand-by and a cer- 
tain margin for load increase. These 
were installed. 

This appears to be the first in- 
stance of mercury-arc rectifiers being 
used on a secondary network for in- 
dustrial service. Supply pressure is 
208 volts and d.c. output is 235 volts. 
The installation is entirely automatic, 
load increase above a fixed value 
bringing the second unit into opera- 
tion. Protective devices are pro- 
vided to guard against arc-backs, ex- 
cessive gas pressure in rectifier tank, 
transformer overheating, too cold or 
too warm cooling water, overloads, 
short circuits and other usual haz- 
ards of electric equipment operation 
in an industrial establishment. 
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evenue 5.1% Over 1936 


PERATIONS of the electric 
light and power industry 
during October reflected the 

recession in industrial activity. 
While revenue rose 5.1 per cent over 
a year ago to $186,456,100, the 
amount of energy generated was 
only 3.3 per cent greater with a total 
of 9.909,782,000 kw.-hr., according 
to the Edison Electric Institute. 
Moreover. the revenue receded 
slightly from the September figure, 
which is contrary to the normal 
movement at this time of the year. 

Both revenue and energy produc- 
tion have been showing smaller gains 
over 1936 than those attained earlier 
in the year, as is evident from Table I. 
As recently as June the percentage 
for revenue was 8.9 and for energy 
output it was 12.4. Since that time 
the shrinkage has been persistent and 
fairly regular. While total output 
was 1.6 per cent greater than in Sep- 
tember, the average daily production 
was somewhat smaller. 


Industrial sales slacken 


Perhaps the most significant con- 
dition revealed by the table showing 
the allocation of energy is the down- 
ward trend of sales to large consum- 
ers. These decreased in September 
compared with August, and again in 
October. The decrease in the two 
months amounted to 7 per cent. In 
August they were 13.0 per cent above 
1936, in October only 2.9 per cent. 

Sales for domestic service are still 
trending strongly upward—3_ per 
cent over September and 12.5 per 
cent over a year ago, but even in this 
group the pace is slackening; for 
several months the gain had been 
better than 17 per cent. 

Only one of the three major 
sroups has apparently resisted the 
downward forces—sales to retail 
commercial customers are more than 
\3 per cent greater than a year ago, 
for the fifth consecutive month. 

Average sales per domestic cus- 
tomer for the twelve-month period 
climbed further to 792 kw.-hr., the 
average monthly bill advanced 2.5 
per cent to $2.92 and the average 
rate decreased to 4.43 cents, down 
6.1 per cent. 
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October earnings shade off from Septem- 
ber — Output only 3.3 per cent over last 
year — Domestic use makes strong gain 
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Table I—Monthly Revenue from Ultimate Consumers and Energy 
Output of the Electric Light and Power Industry 


Compared with Corresponding Month of Previous Year 





Energy Generated, Millions of Kw.-Hr.* 
Revenue from ‘ 























Month Ultimate Consumersf | 7 
1937 Total Hydro Fuel 
| Thousands | Per Cent | Per Cent Per Cent | Per Cent 
| of Dollars Inc. | Gen. Inc. Gen. Inc. Gen. Inc. 
October... ...... | 196,456 | +5.1 9,910| + 3.3| 3,08 | +0.1| 6,824 | + 4.8 
September....... 186 , 847 +6.4 9,754 + 6.4 2,947 + 7.5 6,807 | + 5.9 
MOS 6.06.6 co v0 182 ,057 +7.3 10,099 +10.2 3,028 +10.3 7,071 | +10.3 
PU evesceeeces 179 ,637 +7.1 | 9,865 + 9.1] 3,160 | +12.1 6,705 | + 7.8 
| | \ 














_ * By courtesy of Federal Power Commission, with deductions for certain plants not considered electric 
light and power enterprises. t Edison Electric Institute. 


Table Il—Allocation of Energy by Classes of Service, 1937 


Compared with Corresponding Month of Previous Year (Edison Electric Institute) 
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October September | August 
Class of Service a he | Bo et 
Millions | Per Cent | Millions | Per Cent Millions | Per Cent 
jof Kw.-Hr.| Inc. lof Kw.-Hr. Inc. jof Kw.-Hr.| Inc. 

Total for distribution*............ 10,123 | + 4.8 9,983 + 7.8 | 10,352 | 411.6 
Lost in transmission, etc........ 1,615 | — 0.1 1,278 — 5.5 | 1,707 + 9.9 
Sold to ultimate consumers........ 8,508 + 5.7 8,705 +10.0 8,645 +11.9 
Domestic. .......... Se Re 1,520 +12.5 1,478 +17.2 1,382 | +17.1 
Com'l, small light and power... . .. 1,552 | +13.2 1,586 | +13.1 | 1,539 | 413.1 
Com’l, large light and power...... 4,712 + 2.9 4,977 + 9.6 | 5,071 , 13.0 
Municipal street lighting....... 188 — 4.6 167 —14.9 154 —18.2 
Railways — street, interurban. . 355 — 1.5 326 — 3.7 326 — 4.0 
Railroads — electrified steam... . 104 — 2.4 97 — 2.1 97 — 0.6 
Municipal and miscellaneous. .. . 77 — 3.9 74 + 0.6 76 | + 7.4 











* Generated, purchased from other sources, imported, less energy used in railway and other departments 
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Business for 1938 Looks Good 


DEPARTURE has been made this year in our 
A custom of presenting in the first issue in Jan- 
uary the statistical summary of the previous twelve 
months’ operations of the electrical industry in order 
to be able to present a more complete and authentic 
record. Accordingly the statistical review of 1937 will 
appear in the January 15 issue of ELEcTRIcAL Wor p. 

In the meantime it might be stated that the record 
will show that the output, gross and net income of the 
elecric light and power industry surpassed in 1937 that 
of any previous year. It will also show that the elec- 
trical manufacturers’ production was not much below 
that of the peak year of 1929. 

To predict what will happen in the new year is 
hazardous at any time, and particularly so this year. 
Nevertheless, there are certain things to which attention 
is drawn which might be helpful in gaging the pros- 
pects for the next twelve months. 

In the first place, the weekly figures for energy 
output are running surprisingly little behind last year, 
which should mean that energy output will exceed the 
previous year’s figures long before industrial produc- 
tion equals last year’s figures. On this basis the energy 
production in 1938 should be another record. And 
unlike 1937, in which the yearly peak was below that of 
1936, in spite of a larger kilowatt-hour output, the 
1938 peak, based on the assumption of gradually 
improved general business, should greatly exceed all 
previous peaks. This naturally leads to the conclusion 
that utility capital expenditures in 1938 will not fall 
behind. Budget figures received to date corroborate 
this opinion. 

New generating capacity scheduled for installation 
in 1938 is double that added in 1937. While the kilo- 
watt capacity on order for 1939 shipment is at present 
very small, the new peaks that will develop as a result 
of continued improvement in industrial production are 
assurance that there can be no diminution of the 
capacity expansion program. 

That the percentages of utility capital expenditure 
budget allocated to different parts of the system will 
show some changes is indicated. Reductions can for 
the most part be accounted for by the difficulty in 
securing new money. Any change for the better in 
the financial picture is bound to be reflected in increased 
expenditures. 


Two months ago the consensus of electrical manu- 
facturers was that 1938 business would run approxi- 
mately 90 per cent of that of 1937. A poll taken today 
would probably show a lower budget for the year. On 
the other hand, there are good reasons for believing that 
long before the year closes the manufacturers will again 
be pressed to meet the demand for electrical products 
of all kinds. 

As the year opens, there are signs that the bottom 
of the recession has been reached and that before the 
end of the first quarter definite indications of an upturn 
will be apparent. Once the upturn is sensed, there 
should be a decided stiffening of the stock market, 
which of itself can do much to restore business courage. 

The outlook for 1938, therefore, at least so far 
as the electrical industry is concerned, is most encourag- 
ing. To some, business may seem slow in getting under 
way, but before the year is over even the most pessimis- 
tic should have reasons for feeling gratified. 


Campbell’s Contribution 
to Circuit Mathematics 


LECTRICAL technology has taken on such a 

multiplicity of ramifications that it is easy to 
overlook the unity which still binds communication to 
power. Something unusual must arise to prompt a 
bit of reminiscent meditation about their common 
origin. The current occasion is the retirement of 
George Ashley Campbell from active mathematical 
research on behalf of the Bell system and the publi- 
cation of the collection of his papers. Very early 
among them were two (1904) in Electrical World and 
Engineer; one dealt with the shielding of bridges in 
higher frequency measurements and the other with 
the design of non-inductive resistances. 

Campbell won acclaim early in his career when 
he succeeded in adapting to practical design formulas 
the operational algebra of Heaviside, which Pupin 
proceeded to mold in such manner as to demonstrate 
that inductive loading of telephone circuits could offset 
their inherent excess of capitance and thus greatly 
extend the interval between repeater stations. Here 
the bane was capacitance, and the blessing arose in the 
shape of inductive loading coils. On the contrary, 
inductance is the bane of power circuits and the 
capacitor is really just beginning to contribute its 
blessing. Campbellian mathematics makes both proce- 
dures “sisters under the skin.” 

Equally important was his work in connection 
with wave filters. Here the counterpart in the power 
realm is almost wholly non-existent, but before long 
power engineers will sense that system disturbances 
are almost sure to generate spurious frequencies which 
can be trapped, subjugated and put to work to perform 
protective functions. 
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Long lines naturally are the ones to present the 
problems of undisturbed and undistorted transmission, 
whether of gross power or of refined speech. Camp- 
bell’s basic analyses are fundamental to both realms, 
revealing that the distinction between them is a matter 
of degree rather than of difference. Freshmen all set 
out on this premise, but our pernicious specialization 
quickly obliterates appreciation of that fact. Some 
forever after shun the “high-brow” mathematics of 
erudite literature and thus never do reacquire an appre- 
ciation of the universality of circuit equations. 
Consequently their handicap restrains their handiwork. 


s 
Taxes Affecting 
Merchandising Policy 


‘i oe of one kind or another are affecting utility 


participation in appliance merchandising. Taxes 
had considerable to do with the West Penn decision to 
discontinue merchandising the first of the year, and 
recently taxes were responsible for the action of Detroit 
Edison in stopping appliance sales in some of its 
smaller offices. 

The State Supreme Court decided that under the 
Michigan Chain Store Tax the local offices of the 
utility company constituted a chain when selling appli- 
ances. It was immaterial that these retail sales were 
merely incideutal. 

It is unfortunate that laws of this nature, that are 
aimed at certain practices, cannot be confined to con- 
ditions that the law aims to regulate. In this particular 
case the utility sales will not be hurt by the closing of 
the stores in the smaller places. The public, on the 
other hand, will suffer because the retail facilities in 
small places are as a rule wholly inadequate so far as 
appliances, lamps and repair parts are concerned. 


How Is a Poor Horse 
Going to Know ? 


EW inventions raise new problems. Frequently 
N these new problems are entirely unforeseen and 
really troublesome. As, for instance, when the Southern 
cotton plow mule, trained to walk between the rows, 
refused to walk on them as the government decreed he 
must in order to plow the infant cotton under. Here 
is a similar case with the intelligent horse as the hero 
of the piece. 

Electric fences, designed to give an unpleasant but 
not harmful jolt to animals that try to get through them, 
have been found to be effective in keeping horses, cows 
and other farm stock in the fields, where they ought to 
stay. After one or two brushes with the charged fence, 
the average beast learns to give a wide berth to all 
wires stretched along on posts. Which is very fine 
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as regards wires used for fencing, but not so good 
when the wires are set up for other purposes. 

In the corn country of the Middle West farmers 
use a “check wire” for planting. This wire is strung 
across the field on short posts to mark each row as it 
is made. Fastened along the wire are the “checks,” 
trigger affairs that trip the horse-drawn planter and 
cause it to deposit the seed corn at proper intervals. 
Before the advent of the electric fence the horses paid 
no attention to these “check” wires. But now some 
farmers are discovering that their horses, having 
acquired a healthy respect for the electric fence, have 
apparently decided that they will never have nothing 
to do with no wires no more. The sapient animals shy 
away from the “check” wires in the corn field like a 
hobo from a bath. And there the matter rests. Will 
the “check wire” beat the electric fence? Or vice versa? 


Model Homes in Tune 
With Realism 


URING the past year we saw some substantial 
D forward strides made by utility companies and 
by electrical manufacturing companies in establishing 
model homes. However, these homes usually repre- 
sent very substantial investments, and as a_ result 
honest differences of opinion continue in the utility 
industry as to their efficacy. 

A rather interesting light is thrown on this situa- 
tion by facts developed at Purdue University in con- 
nection with its Housing Research Project. Here are 
some facts established by the survey that compel 
attention: 


A $2,500 house is too expensive for 35 per cent of 
American families. 

A $3,400 house is too expensive for 53 per cent of 
American families. 

A $4,200 house is too expensive for 66 per cent of 

the families. 

A $5,100 house is too expensive for 75 per cent of 

the families. 

Back of these conclusions is, of course, the income 
distribution of the nation’s families, and it is these 
figures which make it impossible to laugh off the 
realism of the Purdue approach. 

For a single example, let us consider the $3,000 
In 1935 the Committee for Economic 
Recovery reports 85 per cent of the families in the 
nation had incomes of less than $3,000. In 1929—a 
boom year—Brookings Institution reports that 74.5 
per cent of the non-farm families and 92.9 per cent 
of the farm families were likewise under the $3,000 
level. 


salary level. 


It is facts of this nature that support the conten- 
tion of those in the industry who declare that to be of 
maximum effectiveness our plans for model homes, as 
well as other residential promotion effort, must be kept 
in phase with the realism of today’s conditions. 
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‘The Prudent 


Investor’s Side 


By CARTER FIELD 


This noted journalist gives his per- 
sonal comments and interpretations on 
current happenings affecting the elec- 
tricel industry. His background and his 
location at Washington make his 
thoughts informative and _ interesting 
even though all may not agree with him 


UST fear, says the President. 
Senseless fear, he implies. Fear, 
he tells the Washington news- 

paper men, inspired largely by the 
newspapers. Abetted by fear of 
progressive-minded business men and 
utility managers of what their col- 
leagues and associates may think of 
them if they really spoke their minds 
and approved the New Deal objec- 
tives. 

This, the President tells the coun- 
try through the press, is what is the 
matter. This is why the utility ex- 
ecutives with whom he had just con- 
ferred were unable to raise money 
by the sale of junior securities. Ap- 
parently he would have the country 
think this is the reason the utilities 
have not spent that billion dollars a 
year for the last three years for im- 
provements, though he did not men- 
tion the billion a year at this particu- 
lar press conference. 

Apparently the President can find 
no one—not even a utility executive— 
who does not think that this fear is 
totally unjustified—who does not 
think that if folks just understood the 
real inwardness of the government's 
policies and intentions they would 
rush in and buy common stock in 
existing utilities desiring to expand, 
and in new private ownership utility 
ventures. 

Nor has the President apparently 
been able to find any utility executive 
who disagrees with him on his own 
version of the “prudent investment” 
theory. originally laid down by Jus- 
tice Brandeis in the Southwestern 
Bell Telephone versus the State of 
Missouri case thirteen years ago. 
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Just to convince the reporters how 
right he is, and how foolish is the 
fear engendered by the newspapers 
and the more stiffnecked of the eco- 
nomic royalists, the President went 
on to explain to them just what this 
prudent investment theory meant. 

It would allow earnings to be made 
on money actually spent on the proj- 
ect, providing the money was wisely 
spent, and providing the money was 
honestly spent. And not allowing for 
any unearned increment in the value 
of land or other property. The Presi- 
dent did not give an illustration of a 
deduction from the capital on which 
earnings would be permitted because 
of unwise spending. But he did illus- 
trate dishonest spending—bribing a 
city council to get a franchise. 

Let’s take an imaginary illustration 
to show just what the President re- 
gards as his prudent investment 
theory, and with which apparently 
he thinks the utility executives with 
whom he has talked so far are in 
perfect agreement! 

A new corporation planning a 
hydro-electric development sells $10,- 
000,000 in stock at 90. Naturally it 
pays the stock salesmen something, 
spends a little for advertising and 
general promotion and figures in a 
little free stock for the men who had 
the idea. If it had $8,500,000 cash 
on hand when construction starts 
most people would admit the financ- 
ing job was not badly done. 

When the job is half done a bad 
error is discovered, which boosts the 
cost $500,000 over what it would 
have been had it not been for this 
error. When the job is all done and 
the company is ready to sell current 
it suddenly discovers an unsuspected 
state law, which, unless repealed, 
would tie its hands. This 
$500,000. 

Nobody can defend this sort of 
thing. It is unsocial. It encourages 
political graft. But so does paying 
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ransoms encourage kidnaping, and 
so does putting up one’s hands at 
the holdup man’s demand encourage 
robbery. 

The company winds up with a 
plant which cost, on the prudent in- 
vestment theory, $7,500,000. So the 
company will be allowed to charge 
rates which yield a return on $75 for 
every $90 the investors put in. Re- 
turns at what rate? The President 
has never mentioned that little detail. 
But his views on interest are rather 
clear. He believes in very low interest 
rates. He thinks 5 per cent is liberal. 

In our illustration, assuming the 
venture was entirely financed through 
the sale of stock, this would make the 
maximum possible dividend rate 
3%%. On those dividends he must 
pay income taxes, normal as well as 
surtaxes under the present law. 
Whereas actually he can buy tax- 
exempt bonds which will yield him 
more net revenue. 

So what does the prudent investor 
do when confronted with the prudent 
investment theory ? 

This press conference described 
was on December 21. On December 
17 the Federal Power Commission 
denied an application of both the 
Carolina Aluminum Company and the 
State of North Carolina. The com. 
pany wanted to build a hydro dam on 
the Yadkin River. The commission 
held this was a navigable stream, 
hence a license would be required. 

“Navigable,” though there were 
four dams below the proposed site. 
and one above it! Not abashed at 
the loud screams which this ruling 


[Continued on page 95 | 
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OF THE WEEK 


Kellogg Blames Federal Policies 


as Blocking Expansion of Utilities 


Edison Electric Institute head says government power program has 
seriously affected sales of securities — Calls for halt in gifts to cities 
to duplicate utility systems — Hails President’s conferences 


Responsibility for fear by the pub- 
lic, which has “seriously affected” the 
sales of utility securities to finance 
power expansion programs, was 
placed on the government by Charles 
W. Kellogg, president of the Edison 
Electric Institute. He indicated that 
the fear of the destructive effects of 
the government’s power program had 
driven investors from utility securities, 
which had made it difficult for the in- 
dustry to raise needed capital. 

Mr. Kellogg did not refer directly to 
President Roosevelt’s assertion last 
week at a press conference that a 
large percentage of newspapers and a 
small minority of business men had 
inculeated and fostered a psychology 
of fear, which had been in part re- 
sponsible for the business recession. 


Hails utility truce 


While he blames the government for 
the present situation, Mr. Kellogg 
sounded a note of confidence and hope 
that the conference between utility 
executives and the President would 
prove fruitful. He hailed the possi- 
bility of a rapprochement between the 
utility industry and the government, 
but warned that the Administration 
should stop gifts to cities to duplicate 
present utility facilities. 

“I have been greatly interested in 
the recent discussion concerning rap- 
prochement between this industry and 
the federal government,” Mr. Kellogg 
said. 

“Various estimates have been made 
as to the amount which the utilities 
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could expend in the next and succeed- 
ing year for deferred construction. 
Frank R. McNinch, for years head of 
the Federal Power Commission, has 
estimated this figure for the year 1938 
at one billion and a half dollars. 

“The required money for such an 
expenditure can be raised only by the 
sale of securities. Utilities are gen- 
erally financed with bonds represent- 
ing 50 per cent of the property value, 
preferred stock 25 per cent and 
common stock 25 per cent. 


Blames federal policies 


“Unfortunately the action of the 
federal government in making gifts to 
municipalities with which to duplicate 
existing distribution systems of the 
private utilities, the establishment of 
such federal power projects as the 
Tennessee Valley Authority, which 
sells power much below cost, and the 
passage of the Holding Company Act 
of 1935 have seriously affected the 
costs of money to utilities located in 
all parts of the country. 

“In the case of those utilities located 
in the immediate zone of such projects 
as TVA and Bonneville, all classes of 
their securities, bonds, preferred stock 
and common stock, are selling at 
greatly depressed prices. Utilities 
more remote are still able to sell their 
bonds at satisfactory prices, but the 
effect of the federal government pro- 
gram has created a depressed market 
for their common stocks.” 

Mr. Kellogg pointed out that com- 
mon stocks of utilities far removed 


from the zone of influence of the 
federal projects are selling substan- 
tially below book value. 

“If the policy of gifts and grants 
to cities with which to duplicate exist- 
ing distributing systems can be termi- 
nated, if a policy with reference to the 
disposal of the power for such projects 
as TVA and Bonneville can _ be 
adopted which will terminate the 
duplication of existing transmission 
and distribution systems of the utility 
companies while at the same time 
preserving ‘to the ultimate consumer 
all benefits from the development of 
such projects, and if the Holding Com- 
pany Act of 1935 can be so modified 
as to permit these companies to sell 
securities, then the utility industry 
can, in my judgment, make a very 
great contribution to the restoration of 
business activity.” 

Mr. Kellogg stated that the industry 
looks with great hope to the confer- 
ences now being held by President 
Roosevelt. He said that it was the 
earnest desire of all the major execu- 
tives in the industry to bring about an 
amicable relationship with the federal 
government. 


Makes Survey for Dam Site 


Surveys are being made by a corps 
of United States Army Engineers for 
the proposed dam and reservoir, con- 
struction of which is proposed by the 
Sabine-Neches Conservation District 
in Texas. The McGee Bend on the 
Angelina River has been selected as 
the tentative site for the dam. 

It is estimated 20,000 kw. of elec- 
trical energy could be produced in ad- 
dition to providing flood control and 
water for industrial, domestic and agri- 
cultural purposes. Several power com- 
panies are already negotiating to take 
the power from this project, accord- 
ing to C. K. DeBusk, managing direc- 
tor of the district. 


(47) 47 




































Congressional Inquiry in Berry 


Suit Asked as TVA Board Splits 


Morgan opposed agreement to conciliate marble leases valued at up- 
ward of $617,509,420 — Gov. Aiken praises TVA chairman for stand 


— Knoxville group sees “public scandal” in asking for investigation 


The “family quarrel” among the 
three directors of the Tennessee Val- 
ley Authority, which has been domi- 
nant in its subsidized power program, 
broke out on a new front recently 
which may result in a Congressional 
investigation into the claims of United 
States Senator George L. Berry and 29 
associates who are seeking repara- 
tions from the government for marble 
deposits now flooded by Norris Dam. 

Chairman Arthur E. Morgan op- 
posed an agreement reached by the 
majority of the board, H. A. Morgan 
and David E. Lilienthal, to conciliate 
the Berry claims in 1936. Chairman 
Morgan declared that he opposed the 
move because he believed the leases 
were purchased with “intent to de- 
fraud the government.” He said that 
experts had advised the other two di- 
rectors that the Berry marble deposits 
had no value. 


Value marble leases 


The statement from the majority 
board members criticized Chairman 
Morgan’s testimony as attempting to 
“discredit” TVA attorneys in the 
Berry case and accused him of mak- 
ing statements with “false and mali- 
cious” inference. 

Claims of value of the Berry 
marble leases have ranged upward to 
$617,509,420 as the net damage suf- 
fered by the Tennessee Senator and 
his associates by the TVA _ power 
project. Senator Berry has claimed 
that his deposits are worth more than 
Norris Dam. Col. J. F. Manning. 
builder of the Lincoln Memorial in 
Washington and an authority on 
marble, testified that “I would set a 
value on the merchantable marble in 
these deposits as a royalty of 10 cents 
a cubic foot on all marble delivered 
in quarry blocks.” The royalty to the 
land owners is 11.25 cents a cubic 
foot, or 1.25 cents a cubic foot more 
than Colonel Manning estimated the 
leases to be worth to a purchaser. 

The Public Welfare Council of 
Knoxville, Tenn., passed a resolution 
asking a Congressional investigation. 
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“The accusations of our TVA direc- 
tors and Senator Berry seem to border 
on a public scandal,” the resolution 
said. Representative J. Will Taylor 
has been asked to introduce a resolu- 
tion in Congress for an inquiry. 


Gov. Aiken defends Morgan 


Governor Aiken of Vermont, de- 
fended Chairman Morgan and con- 
gratulated him for his “defense of 
public rights and honest government,” 
He said that Dr. Morgan is the 
“straightest shooting man in public 
life I have ever known. If we had 
more men like him in the present ad- 
ministration,” the Vermont Governor 
said, “there would be less reason for 
some of us to criticise New Deal poli- 
cies.” 


Home Prizes Awarded 
by General Electric 


A Georgia farm mother, a professor 
of mineralogy in Ohio and a Ne- 
braska personnel worker were in- 
formed this week by Charles E. Wil- 
son, executive vice-president of Gen- 
eral Electric Company, that they had 
been awarded the grand prizes in a 
“better living” contest sponsored by 
electric utilities throughout the coun- 
try. 

Mrs. C. W. Smith of Clayton, Ga.. 
and Prof. A. M. Brant of Ohio State 
University, Columbus, have been 
awarded fully electrified homes worth 
$12,000 each, while Miss Norma 
Carpenter of Lincoln, Neb., has been 
awarded a similar home worth $8,000. 

Mr. Wilson fathered the idea that 
the electrical industry had incurred a 
responsibility of pointing out that 
labor-saving devices for the home 
were not an end in themselves, but 
tools for better living which had vast 
social implications. Several months 
ago General Electric sponsored the 
nation-wide contest, with utility com- 
panies distributing contest folios to 
more than 14,000,000 families. More 
than 275,000 persons submitted an- 





swers as to why the elecirical way of 
living exercises a particular appeal. 

As an incentive General Electric 
distributed $20,000 in electrical ap- 
pliances over a ten-week period to the 
100 individuals who best answered the 


question. From this hundred the 
erand prizes winners were picked. 


Prudent Investment 
Supported in Survey 


The “prudent investment” method 
of utility valuation would find many 
supporters among the various state 
regulatory bodies, a recent survey by 
Harry T. Rohs of the Wall Street 
Journal indicates. 

Replies were received from 31 
commissions; 20 of that number in- 
dicated the method they have been 
using and 23 the method they favored. 
Thirteen of the states were in favor 
of adoption of prudent investment or 
historical cost.in determining value of 
public utility properties, while seven 
were in support of the principles out- 
lined by the decision in the Smyth vs. 
Ames case. Six of the states have 
been using the prudent investment 
theory in settling rate controversies; 
one reproduction cost new and six- 
teen the Smyth vs. Ames basis. An 
analysis of the replies: 


Favors Smyth vs. Ames basis: 


Maine South Dakota 
Rhode Island Utah 


Virginia 


Connecticut 
Georgia 


In favor of prudent investment or 
historical cost: 


Arizona Florida Minnesota 

California Illinois ° Oklahoma 

Colorado Louisiana Oregon 

Dist. of Columbia Massachusetts Pennsylvania 
Washington 


These states have been following 
the Smyth vs. Ames principles: 


Connecticut Maine Rhode Island 

Florida Minnesota South Dakota 

Georgia Nevada Tennessee 

Illinois New York Virginia 

Louisiana Oklahoma North Dakota 
Nebraska 


These states have been following 
the prudent investment theory: 


Arizona Massachusetts Oregon 
Dist. of Columbia Washington California 


Colorado has been using reproduc- 
tion cost new, less depreciation as a 
controlling factor. 

° 


Makes Second Offer to Sell 


The New Brunswick Power Com- 
pany, St. John, N.B., has again sub- 
mitted a request to the City Council 
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of St. John that the city take over 
the assets of the company. Conferences 
are being held by a committee of three 
members of the council and W. P. 
Southard, vice-president and general 
manager of New Brunswick Power. 

A previous offer by the company to 
sell out to the city was rejected by the 
council. At that time the company set 
a price of $3,250,000 on the assets. 
The company announced that the of- 
fer was made in the belief that the 
district could not handle two distribu- 
tion systems. The Civic Hydro Com- 
mission distributes energy from the 


Musquash hydro plant. 


Utility Sponsors Air Program 
Oklahoma Gas & Electric Company 


is currently sponsoring “30 minutes in 
Hollywood” each Sunday evening over 
six Oklahoma stations, KTOK, KCRC, 
KBIX, KGFF, KADA and KVSO. 
Program is a presentation of the 
Mutual Broadcasting System, began 
October 10, to run for 26 weeks. 


Toledo Edison Budget 


Toledo Edison Company has an- 
nounced expenditure of $1,900,000 
during 1938 for new turbines, boilers, 


line expansions and other improve- 
ments. 


Federai Power Commission Starts 
Hydro-Electric Projects Inquiry 


Sweeping move made to bring under federal control all projects not 
licensed — Seavey says commission has been gathering data since 
passage of 1935 power act — Opens probe on Yadkin River projects 


In a sweeping move to gather under 
its control all unlicensed hydro-electric 
power projects in the country the 
Federal Power Commission last week 
issued an order broadening its inves- 
tigation of such projects. 

Acting Chairman Clyde L. Seavey 
explained the order by stating that 
since the passage of the Federal Power 
Act in 1935 the commission has been 
gathering data concerning unlicensed 
hydro-electric power developments 
throughout the country. Field work 
has been carried on by the five re- 
gional offices. 

“These preliminary surveys,’ Mr. 
Seavey said, “disclosed that there are 
in existence upon streams subject to 
federal jurisdiction power projects 
which are not licensed and which ap- 
parently have not otherwise been au- 
thorized by the federal government.” 

The order of the commission fol- 
lowed closely on the heels of the 
move to investigate the occupancy by 
the Carolina Aluminum Company and 








NEW FLOODGATES—Should floodwaters of the neighboring Monongahela River 
threaten the Turtle Creek Valley two gates will be dropped at East Pittsburgh, 
home of Westinghouse Electric & Manufacturing Company, one across the river and 


One across the roadway. 
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Three vertical type pumps will handle Turtle Creek flow 


the Carolina Power & Light Company 
of the Yadkin River in North Carolina. 

In the new order the commission 
stated that the continued maintenance 
and operation of unlicensed projects 
from the commission may constitute 
a violation of the power act. It was 
also pointed out that the occupancy of 
streams by such projects for the pur- 
pose of developing electric power af- 
fects the conservation and utilization 
of the navigation and water-power re- 
sources of the regions in which the 
projects are located. 


Starts Yadkin inquiry 


The Federal Power Commission has 
invoked the investigatory provisions 
of the Federal Water Power Act 
against companies owning and oper- 
ating hydro-electric power develop- 
ments on the Yadkin River in North 
Carolina and ordered investigations of 
five large hydro-electric projects on 
that river. 

The orders adopted by the FPC in- 
stitute investigations on its own mo- 
tion of three existing projects of the 
Carolina Aluminum Company and 
two power projects of the Carolina 
Power & Light Company, to determine 
whether orders “appropriate, expe- 
dient and in the public interest should 
issue to conserve and utilize the navi- 
gation and water power resources of 
said region.” 

The commission has also denied 
the application of the Carolina Alu- 
minum Company and dismissed appli- 
cation of the State of North Carolina 
for a rehearing on the declaration of 
the company to construct a hydro- 
electric plant on the Yadkin River 
near Tuckertown. 


Advisory Service Indorsed 


Electric plant officials of 25 North 
Carolina municipalities have voted to 
support a new public utility consult- 
ing and advisory service offered by 
the League of Municipalities. 
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Power Output for 1937 Hits New 


High as Cost to Consumer Drops 


E.E.I. President Kellogg says production was 8.5 per cent above 1936, 


while residential rates were 6 per cent lower — Construction expendi- 


tures totaled $455,480,000, against $289,710,000 in preceding year 


Electric power output set a new high 
record in 1937, exceeding that of the 
previous year by 8.5 per cent and 
reaching a total of 119,000,000,000 
kw.-hr., according to Charles W. Kel- 
logg, president of the Edison Electric 
Institute. Production by water power 
was 40,000,000,000 kw.-hr. and by 
fuels 74,000,000,000 kw.-hr., while 
power imported from Canada and pur- 
chased from other sources was 5,000,- 
000,000 kw.-hr. 

Generating capacity at the close of 
1937 was estimated at 35,042,000 kw.. 
of which 9,617,000 kw., or 27.5 per 


cent, was in water power plants, 24.- 


745,000 kw. in steam stations and 
680,000 kw. in internal combustion 
engines. 


Generating capacity added 


Mr. Kellogg stated that new con- 
struction during the year comprised 
1,050,000 kw. of additional power gen- 
erating machinery, which was, in part, 
offset by the retirement of 268,000 kw. 
of older equipment. 

Total construction expenditures for 
1937, exclusive of federal work, was 
estimated at $455,480,000, an increase 
over the $289,710,000 spent in 1936, 
but still less than one-half the expendi- 
tures during 1930, the peak year. Of 
the 1937 total, expenditures for dis- 
tribution poles, wires and equipment 
was $203.250,000, for steam-generat- 
ing stations $113,060,000 and for 
hydro-electric plants $10,540,000. 

During the year 794,000 new cus- 
tomers were added to the lines, of 
which about 157,000 were farms. The 
industry now serves some 27,000,000 
customers, of which 1,200,000 are 
farm. 

Total revenues from sales of elec- 
tricity were $2,200,000,000, as against 
$2.044,500,000 in 1936. Taxes totaled 
over $300,000,000, or 15 cents per 
dollar of gross revenue. Revenues per 
kilowatt-hour for all classes of service 
were 2.22 cents in 1937, as against 
2.27 cents in 1936. 

It was pointed out by Mr. Kellogg 
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that the annual use per residential cus- 
tomer in 1937 was 797 kw.-hr., as 
against 727 kw.-hr. in 1936. The an- 
nual revenue was 4.37 cents a kilowatt- 
hour, as against 4.65 cents in 1936. 
The cost of electricity was about half 
of what it was in 1913, although the 
cost of living is almost one-half as 
much again at the present time as 
it was before the war, Mr. Kellogg 
said. 

In 1927 the average residential cus- 
tomer paid $30.19 for 444 kw.-hr. In 
1937 he paid $34.83 for 797 kw.-hr. 


Utility Workers Reject 
A.F. of L. Union Bid 


Field employees of the Alabama 
Power Company, those engaged in 
operation, maintenance and construc- 
tion, turned thumbs down on the In- 
ternational Brotherhood of Electrical 
Workers, an A.F. of L. union, as the 
agent of collective bargaining. 

In the recent National Labor Rela- 
tions Board election Alamaba Power 
field employees voted 635 to 551 
against the union, with 83 votes chal- 
lenged, unopened and uncounted. 

Employees of the utility are now 
represented by the Alabama Power 
Company Employees Association, an 
independent union not affiliated with 
the A.F. of L. or the C.1.O. This or- 
ganization holds a contract and wage 
agreement with the company expiring 
July, 1938, and being the third agree- 
ment negotiated for the employees. 


SEC Ruling Seen as an Aid 
to Utility Appliance Sales 


A recent ruling of the Securities 
and Exchange Commission exempts 
public utility companies and_ their 
subsidiaries under the Public Utility 
Holding Company Act from the neces- 
sity of making declarations in respect 
to the indorsement or guarantee of in- 
stallment paper received from cus- 
tomers in connection with the sale of 





appliances whose purchase price does 
not exceed $1,000. The same exemption 
was also extended to the issuance by 
such companies of notes or drafts se- 
cured by such installment paper. 
Another SEC ruling extends the 
same exemption to subsidiaries of 
registered holding companies, with re- 
spect to the issue or renewal of any 
note or draft which is issued to the 
vendor of equipment or material pur- 
chased by such company for use in its 
business. The provision is added that 
the vendor may not be an associate 
or affiliate of the utility and that the 
note, with all other then-outstanding 
notes and drafts issued pursuant to the 
provisions of the rule, may not ex- 


ceed $50,000. 


Grand River Project 


Plan Filed with FPC 


The Grand River Dam Authority at 
Venita, Okla., has filed with the FPC 
its declaration of intention to construct 
a large dam and hydro-electric project 
on Grand River in Mayes, Delaware 
and Ottawa counties in Oklahoma for 
the purpose of flood control, irriga- 
tion and power development. The 
proposed project consists of a dam 
and hydro-electric plant in and across 
Grand River near the town of Pensa- 
cola in Mayes County. The installed 
capacity of the generating plant will 
be approximately 80,000 hp. 

Declarant states that the federal gov- 
ernment has made a grant to the 
Authority of 45 per cent of cost of the 
project, amounting to $8,437,000, and 
has agreed to loan the authority. 
through the purchase of its revenue 
bonds the principal amount of $11,- 
563,000, the loan and grant aggregat- 
ing $20,000,000. 


PSC Report Charges 


Misconduct of Utility 
Officials of the Orange & Rockland 


Electric Company, including its presi- 
dent, Roscoe W. Smith, are charged 
with a series of “improper activities 
and relationships” in a recent report 
by Milo R. Maltbie, chairman of New 
York’s Public Service Commission. 
The report alleges that Mr. Smith 
received “grossly excessive” engineer- 
ing fees from the company, which 
brought his average annual income 
over the past fifteen years to $41,000. 
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[t also declares that Mr. Smith was 
unable to show what work had actu- 
ally been done to merit the fees, 
added that he received dividends from 
the New York and New Jersey com- 
panies, and in the case of the latter, a 
stock dividend of 5,000 per cent. 

The commission has directed its 
counsel to bring legal proceedings for 
violations of the law in cases where 
it has authority to act and to refer 
other violations to the Attorney- 
General. Officials of the company 
were said to be surprised at the re- 
port, previous commission reports 
having termed the engineering fees 
reasonable. the management most 
economical and the equipment and 
records of the company of a high 
grade. 


Heating Service Unprofitable 


Northern Indiana Power Company 
plans to file a petition with the state 
Public Service Commission to aban- 
don steam heating service at Hunting- 
ton, Ind., at the close of the present 
heating season. Officials said that cus- 
tomers in five years have decreased 
from 201 to 165, with losses of from 
$12,000 to $22,000 a year resulting. 


Subsidiaries of North American 


Spend $210,000,000 In Period 


Electric facilities cost $180,000,000 in eight years, Fogarty says— 
Plant additions during 1937 totaled $29,000,000, against $17,000,000 
in 1936 — Generating capacity added 


Additions to plants and systems of 
subsidiaries of North American Com- 
pany during 1937 required gross ex- 
penditures of approximately $29,000,- 
000, as compared with $17,000,000 in 
the preceding year, according to James 
F. Fogarty, president. 

Mr. Fogarty said that these expendi- 
tures included the installation of addi- 
tional units of steam-electric generat- 
ing capacity of 75,000 kw. in the St. 
Louis area and 50,000 kw. in the 
Cleveland area, both about ready for 
operation, and 35,000 kw. in Washing- 
ton and 13,600 kw. in Milwaukee, 
which will be connected to the lines 
in 1938. 


Acquire hydro plants 


Another addition resulted from the 
acquisition in the Wisconsin-Michigan 
group of two hydro-electric plants of 





G. E. TEST ALUMNI HONOR ROHRER—Presentation of an oil portrait of A. L. 


Rohrer, “grand old man of test,” to the Edison Club marked the recent third annual 


reunion of the General Electric Test Alumni Association in Schenectady. 


Left to 


right: L. B. Bonnett, purchasing agent Brooklyn Edison Company; C. F. Pittman of 
G. E’s industrial department; Harold M. Mott-Smith, G. E. artist, who painted por- 
trait; Mr. Rohrer; J. S. Wise, president Pennsylvania Power & Light Company; C. L. 
Proctor, vice-president and general manager Toledo Edison Company, and R. C. Muir, 
engineering vice-president of G. E. and president of the association 
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15,800 kw. aggregate capacity and 
certain related transmission facilities, 
Mr. Fogarty declared. 

“Since 1929, or during the eight 
years 1930 to 1937 inclusive, the gross 
expenditures of present subsidiaries of 
North American Company for addi- 
tions to their plants and systems 
aggregated more than $210,000,000, 
of which approximately $180,000,000 
was for electric facilities.” 

Reviewing the year as it closes, Mr. 
Fogarty declared that the electric 
business of the system showed output 
7 per cent ahead of 1936 and more 
than 25 per cent ahead of 1929. The 
fourth quarter this year saw power 
output drop slightly under the same 
1936 period, but was better than any 
previous quarter except the fourth 
quarter of 1936. 

Rate reductions put into effect by 
North American subsidiaries during 
1937 resulted in estimated annual sav- 
ings of about $3,000,000 to customers, 
mainly residential and commercial 
users, Mr. Fogarty stated. Residential 
customers of the four groups of sub- 
sidiaries, which operate in territories 
centering in Cleveland, Milwaukee, St. 
Louis and Washington, D. C., now 
number about 1,040,000. These cus- 
tomers used an average of approxi- 
mately 925 kw.-hr. during the year, as 
against 878 kw.-hr. during 1936, and 
the average price was less than 3.45 
cents a kilowatt-hour as against 3.58 
cents in 1936. 

. 


Propose Management Contract 
for Utilities Power & Light 


Recommendation that the Central 
Service Corporation, a utility manage- 
ment concern recently organized by 
Daniel C. Green, former president of 
Middle West Corporation, be given a 
contract for the servicing of the oper- 
ating units of Utilities Power & Light 
has been made by Willoughby G. 
Walling, trustee. 

Mr. Walling has announced that he 
presented to Federal Judge William 
H. Holly in Chicago a proposal for 
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management of Utilities Power & 
Light by Mr. Green’s firm. It was 
pointed out that such a move would 
remove the questions of policy from 
the present troublesome situation cre- 
ated by groups seeking reorganization 
of the utilities. 


Blaw-Knox Head Says 
Enterprise Is Stifled 


The most important barrier to 
progress of American business has 
been the sudden awakening of those 
who conduct small and large com- 
mercial enterprises to the fact that the 
prerogatives of business are being ab- 
sorbed by the government, according 
to William P. Witherow, president of 
Blaw-Knox Company. 

“Private enterprise, initiative and 
individual effort are being stifled by 
unfortunate federal statutes and regu- 
lation,” Mr. Witherow said. “Although 
there has been evidence of this tend- 
ency for several years, it seems that 


this realization crystallized in the 
minds of industrial leaders almost 
simultaneously. 


“Unlike most business recessions, 
the reason for the present precipitous 
decline in general business was not 
entirely defined. Outstanding in the 
public psychology of fear has been the 
unfortunate tax policy, which, through 
its tax on undistributed earnings and 
capital gains, has discouraged new 
construction, new additions to plants, 
research and the development of new 
enterprise.” 

Expressing the belief that Congress 
will remove many of the disturbing 
influences to business, Mr. Witherow 
said that “the fact that there is a very 
great unsatisfied demand for goods 
and services in all lines of business 
activity, I look for a period of reason- 
able prosperity for the year 1938.” 


e 
Santee-Cooper Power Case 


The United States Circuit Court of 
Appeals is expected to hear the $37.- 
500,000 Santee-Cooper power and 
navigation case in Charlotte, N. C., 
on January 17. Case was sent to the 
Circuit Court on appeal from a de- 
cision by District Judge Glenn, who re- 
fused an injunction against the proj- 
ect, as sought by the South Carolina 
Public Service authority and certain 
power companies. It is expected to 
go to the Supreme Court regardless 
of action taken in the Circuit Court. 
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PWA Power Allotment 
Assured by Roosevelt 


President Roosevelt has assured the 
Mayor and the City Council of Tar- 
rant, Ala., that the Administration had 
not agreed to and did not contemplate 
interfering with Tarrant’s application 
to the Public Works Administration for 
loans to finance the construction of 
utility facilities for distribution of 
TVA power. 

In a letter dated December 18, and 
personally signed by Mr. Roosevelt, 
the city administration was assured by 
the President that in the event of a 
favorable decision from the Supreme 
Court on the legality of PWA loans 
and grants for power plant construc- 
tion he expected all municipalities 
which have received such grants and 
loans to start construction of their 
municipal systems immediately. 

The President’s letter to Mayor Roy 
Ingram at Tarrant City, Ala., follows: 


THe Wuite House, 
WASHINGTON 
December 18, 1937. 
My Dear Mr. INGRAM: 

Your interesting letter of November 26 
has come to my attention, and I am glad to 
take this occasion to say that I have made 
no agreements, nor do I contemplate mak- 
ing any, which would interfere with the 
contracts which Tarrant City and other 
municipalities have made with the Public 
Works Administration. If the Supreme 
Court gives down a favorable decision on 
the cases which it heard last week, I shall 
expect those cities with allotments to begin 
construction at the earliest possible mo- 
ment. 

Very sincerely, 
(Signed) FranKiin D. ROOSEVELT. 

Two other Jefferson county munici- 
palities, Fairfield and Bessemer, are 


considering TVA power. 


Mexican Power Plan 
for Federal Control 


Two clauses in a bill which tends 
toward federalization of the Mexican 
power industry are seen as threaten- 
ing the foreign-owned light and power 
companies operating there. 

As sent to the Chamber of Deputies 
by President Gardenas, the bill states 
that the government “reserves the 
right to participate in all new con- 
cessions,” though to what extent is 
not stated, and that all prior conces- 
sions and permits must be adjusted to 
the new law within the year. A more 
favorable clause provides punishment 
for power thieves, who, it is estimated, 
steal about 25 per cent of the energy 
generated. The bill has been publicly 


opposed by the officially backed Mexi- 
can Federation of Workers. 

Company estimates place increasing 
demands for current at about 35,000 
kw. per year, but they are reported as 
unwilling to invest further in this 
field without guarantee of protection 
by the federal government. It is said 
that they have paid no interest on 
their bonds for years and have been 
unable to expand, and that at the 
present capital is so scarce that they 
will make no new contracts even for 
lighting homes. 


Japan to Strengthen 
Control of Utilities 


Since the fighting in China has 
made it impossible for the Japanese 
government to continue with its 
project for enforcing state manage- 
ment of the power industry, the Com- 
munications Ministry is said to have 
devised a program for strengthening 
government control over existing pri- 
vate electrical enterprises. 

As reported by the U. S. Depart- 
ment of Commerce, the new scheme 
is said to include these points: A pri- 
vately owned and managed electric 
facilities holding company, for whose 
capital the existing firms will sub- 
scribe by contributing their present 
equipment; the government will assist 
the company by raising money for its 
maintenance and assuring adminis- 
trative convenience for its operation 
and will be authorized to issue orders 
concerning supervision of power en- 
terprises and construction and utiliza- 
tion of equipment; permission of 
Communications Ministry will be 
needed for appointment or dismissal 
of directors of holding company, 
changes in its by-laws, disposal of 
profits and issuing of debentures. 

Electric power output in Japan for 
the first half of 1937 totaled 12,993.,- 
120,000 kw.-hr, as against 11,651,- 
070,000 kw.-hr. in the corresponding 
period last year. About 81 per cent 
of this output represents hydro pro- 
duction. 

* 


Sponsors Utility District 


In anticipation of cheap power from 
Bonneville Dam, residents of Lane 
County, Oregon, are now petitioning 
for the formation of a people’s utility 
district. The move is being sponsored 
by the County Grange organization. 
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Kentucky Commission 
Asks Broader Powers 


If utility regulation in Kentucky in 
the future is to be effective additional 
funds must be made available and the 
existing Public Service Commission 
Act must be changed to broaden the 
commission’s powers, the commission 
reported to Gov. A. B. Chandler. 

In the report covering 1936 and 
1937, the commission expressed the 
opinion that “one of the basic diffi- 
culties” with the present act is the 
section providing for assessments of 
utilities to provide a maximum of 
$75,000 annually for the commission’s 
upkeep. The commission said that this 
amount is inadequate “and the princi- 
ple of apportioning the commission’s 
cost pro rata among the utilities on 
the basis of revenue is not entirely 
fair and proper.” 

The commission reported that elec- 
tric rates have been cut $1,760,000 
since January 1, 1936. “Greater effec- 
tiveness” in the matter of rate investi- 
gations was predicted by the commis- 
sion in the future. 

“The commission is interested,” the 
report stated, “in obtaining for the 
people of Kentucky adequate utility 
service at the lowest possible rates 
consistent with reasonable protection 
of investments which have been fairly 
made in utility enterprises.” 

It was pointed out that the com- 
mission has held conferences with 
representatives of the TVA “to de- 
termine to what extent electric power 
being generated at the authority’s 
projects can be utilized by utilities 
and communities in Kentucky.” 

The commission said that “accord- 
ing to present plans it appears that 
TVA power may be a reality, in west- 
ern Kentucky at least, within the next 
two years.” 


Fertilizer Companies Charge 


TVA With Unfair Competition 


Complaints charging the Tennessee 
Valley Authority with unfair compe- 
tition have been registered with the 
National Fertilizer Association by 
representatives of a number of the ap- 
proximately 100 companies operating 
menaced plants. 

Companies contend that TVA, which 
was given authority to manufacture 
and distribute fertilizers for demon- 
strational and experimental purposes, 
has abused this authority and that the 
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“demonstrational” fertilizer has been 
used in commercial production of 
farm crops. In the possibility that the 
so-called “seven TVAs” might follow 
this example, these companies are said 
to sense a menace in the regional 
planning bills. 


Plan Lamp Design Contest 
Prizes totaling $1,600 will be 


awarded in a contest for the design of 
table and floor lamps sponsored by 
the Illuminating Engineering Society, 
the American Institute of Architects 
and the American Institute of Dec- 
orators. Competition, open to archi- 
tects, interior decorators, industrial 
designers and students of architecture 
and interior decoration, will extend 
from January 15 to March 15, 1938. 


Selma, Ala., New Substation 


be Mcrae cad th cca 





A new central substation has re- 
cently been installed by the Alabama 
Power Company at Selma, Ala., to 
serve part of the distribution load of 
that city. The substation conforms to 
the company’s standard distribution 
substation design which provides for 
the addition of transformer capacity or 
circuits as needed with a minimum of 
alteration. The substation has a ca- 
pacity of 1,500 kva. and serves two 
2.4-kv. feeders. The station’s three 
transformers are each rated at 500 kva. 
and are provided with the conven- 
tional auxiliaries. 


Westinghouse Backs 
Research Fellowships 


Westinghouse Electric & Manufac- 
turing Company plans the sponsor- 
ship of ten research physicists to ex- 
plore the fields of pure science in the 


company’s research laboratories in 
East Pittsburgh, according to an 


announcement by Dr. L. W. Chubb, 
director of the laboratories. 

Five of the group, to be known as 
Westinghouse Research Fellows, are 
to be chosen in 1938 from the ranks 
of those having the equivalent of a 
doctor’s degree in physics, chemical 
physics or physical metallurgy, and 
five more will be named in 1939. 
Each research worker will receive a 
salary of $2,400 a year and will be 
eligible for one reappointment. 

Applicants must be American citi- 
zens under 35 years of age. Applica- 
tions will be received up to March 1, 
1938, and awards announced in 
April, 1938. Work at the laborato- 
ries will be under the direction of Dr. 
E. U. Condon, recently appointed 
assistant director of research at West- 
inghouse and formerly associate pro- 
fessor of physics at Princeton. 


REA Electrical Christmas 


Completing an intensive effort to 
get electricity turned on before Christ- 
mas in as many farm homes as pos- 
sible, REA announced on December 
24 that 46 projects in 20 states had 
been energized in whole or in part 
since December 1. Several thousand 
rural homes were connected to the 
newly energized lines. 

These projects, when completed, 
will include nearly 8,000 miles of 
rural electric distribution lines, serv- 
ing more than 20,000 rural families. 


Water Power Lease Extended 


By a vote of 20 to 1 voters of 
Oswego, N. Y., at a special election 
held recently authorized the Oswego 
Water Service Commission to extend 
for another 25 years the lease of water 
power at Dam 6 to the Central New 
York Power Corporation at the same 
annual rental of $50,000 a year. The 
present lease expires in 1953, having 
fifteen years more to run. The com- 
bined lease as extended, therefore, 
will cover 43 years from that date. 
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Marine Electrical 
Progress Reviewed 


Three entirely new Diesel propul- 
sion systems are listed by H. C. Cole- 
man, manager, marine electrical engi- 
neering, Westinghouse Electric & 
Manufacturing Company, as among 
the outstanding marine electrical de- 
velopments of 1937. 

Two pipeline suction dredges were 
delivered to the U. S. Army, Engineer 
Department, for use in maintaining 
channels on the Mississippi River. 
Each vessel is 230 ft. long, with a 
48-ft. beam and 83-ft. deep hulls, and 
has two Diesel generating sets supply- 
ing power to two 500-hp. propelling 
motors used in moving the dredge 
from one location to another. When 
dredging, the sets supply power to the 
300-hp. cutter motor and 
auxiliaries. 

Electric drive was chosen for a mine 
layer by the U. S. Quartermaster 
Corps because of the need for accu- 
rate maneuvering when laying mines. 
Vessel is propelled by twin screws, 
each driven by a 560-hp., 230-r.p.m. 
single armature motor. Prime movers 
are three 600-hp. Diesel engines, two 
of — which 


other 


drive _single-armature, 
300-kw. main generators, operating at 
400 r.p.m. and the third driving a 
double-unit main generator, each unit 
developing 150 kw., and a 100-kw. 
auxiliary generator. 

The first twin-screw Diesel electric 
ferry with complete individual control 
on the propellers from either of two 
main engine 350-hp. Diesel generating 
sets, utilizing double-unit 105-kw. 
generators, has been placed in service 
by the Algiers Public Service Com- 
pany of New Orleans. 


Seven Electrical Standards 


Added to ASA List in 1937 


Three revised and four new elec- 
trical standards were approved by the 
American Standards Association dur- 
ing 1937, according to reports of sec- 
tional committees submitted to the 
Electrical Standards Committee. Sub- 
jects covered by these standards in- 
cluded protection against lightning, 
insulation of power cables, protection 
of electrical installations against fire 
hazards, power switchgear, and use of 
dry cells and batteries. 

When two new. standards’ on 
stranded conductors and metallic cov- 
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erings have been approved there will 
be a total of eighteen standards on 
wires and cables, representing the 
completion of the original program of 
this committee, started in 1921. New 
standards on air switches, circuit 
breakers, electrical measuring instru- 
ments and transformers are reported 
as well on their way to completion. 
» 


N.E.M.A. Plans for Winter 
Meeting Take Definite Form 


Plans for N.E.M.A.’s_ midwinter 
meeting, to be held in New York at 
the Waldorf-Astoria Hotel during the 
week of February 6, are taking def- 
inite form. The officers’ committee has 
decided that Wednesday afternoon, 
February 9, will be set aside for the 
policies division meeting. The fol- 
lowing night, Thursday, February 10, 
the annual dinner will take place in 
the Waldorf’s Starlight Roof Garden. 

The officers’ committee plans to hold 
a session on February 8 and the board 
of governors meets the 1lth. In ad- 
dition the meeting’s calendar will be 
filled with 125 or so committee, divi- 
sion, section and group sessions. The 
wire and cable division’s annual din- 
ner will be held in the Astor Gallery 
on February 9. 


eelings 


Louisiana Engineering Society — Annual 
Meeting, St. Charles Hotel, New Or- 


leans, La., January 7-8. A. M. Hill, 
secretary-treasurer, 422 St. Charles 
Hotel, New Orleans. 


American Engineering Council—Annual 
meeting, Mayflower Hotel, Washington, 
D. C., January 13-15. Frederick M. 
Feiker, executive secretary, 744 Jack- 
son Place, Washington, D. C. 


American Institute of Electrical Engineers 
—Winter convention. New York, N. Y., 
January 24-28. H. H. Henline, national 


secretary, 33 West 39th Street, New 
York, N. Z. 
Canadian Electric Association — Annual 


winter conference, Windsor Hotel, Mon- 
treal, Que., January 31-February 1. 


National Electrical Manufacturers Asso- 
ciation—Midwinter meeting, Waldorf- 
Astoria Hotel, New York, N. Y., Febru- 
ary 7-12. W. J. Donald, managing 
director, 155 East 44th Street, New 
York. 


Edison Electric Institute—Prime movers 
committee. Netherland Plaza Hotel, 
Cincinnati, Ohio, February 6-7; electri- 
eal equipment committee, Netherland- 
Plaza Hotel, Cincinnati, February 7-8; 
transmission and distribution commit- 
tee, Brown Hotel, Louisville, Ky., Feb- 
ruary 9-10. 








FPC to Probe Rates 
of Illinois Utility 


On its own motion the Federal 
Power Commission last week ordered 
an investigation of the rates charged 
by the Chicago District Electric Gen- 
erating Corporation, which sells 95 
per cent of its output to the Common- 
wealth Edison Company and the re- 
mainder to the Northern Indiana Pub- 
lic Service Company, prompted by the 
corporation’s reports and_ schedules 
filed with the commission. 

The investigation will study the 
possibility that the wholesale rates 
charged may be an unwarranted bur- 
den on retail customers of the pur- 
chasing utility companies. Present 
agreements provide that the two pur- 
chasing utilities pay on a basis to 
return to the generating company a 
return of at least 124 per cent on the 
actual property investment. 

This is the second major rate in- 
vestigation within the past six weeks 
instituted by the FPC, on its own mo- 
tion, the first being an inquiry into the 
rates of the Safe Harbor Water Power 


Corporation. 
* 


J. G. White Gets Contract 
for Venezuelan Oil Plant 


J. G. White Engineering Corpora- 
tion of New York has been awarded a 
contract for the design and construc- 
tion of a 20,000-kw. power plant for 
the Venezuelan Oil Concessions, Ltd., 
a subsidiary company of the Royal 
Dutch-Shell group, operating in Ven- 
ezuela. 

Four 5,000-kw. turbo-generators 
and four 1,000-hp. boilers, as well as 
practically all the machinery and ma- 
terials for installation in the new plant. 
will be manufactured in the United 
States. Distribution of power from the 
plant to the oil wells will be provided 
by means of a 33,000-volt double-cir- 
cuit steel tower transmission line, 35 


miles long. 
* 


Lets $100,000 Power Contract 
City Council, Rockport, Mo., has 


awarded a contract to Thomas L. 
Dawson, Kansas City, Mo., for con- 
struction of a new municipal power 
plant and installation of equipment at 
price of approximately $106,000. 
Plant will be 47x56 ft. with main 
equipment to consists of three Diesel 
engine-generator units. 
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Holiday Cuts Output 


Christmas brings the usual re- 
cession in energy production — 
Sag less than a year ago 


Energy generated by the electric 
light and power industry during the 
week ended December 25 is estimated 
at 2,100,000,000 kw.-hr., according to 
the Edison Electric Institute. For 
comparison with 1936 reference must 
be made to the week ended December 
26. which included Christmas. 
On that basis there was an increase 
of 0.9 per cent. The sag from the 
preceding week’s peak was less pro- 
nounced than a year ago, 100,000,000 
kw.-hr. against nearly 200,000,000 
kw.-hr. in 1936. But production was 
100,000,000 kw.-hr. above the 1935 
peak. 


Regional changes were not deter- 


also 


mined and the table showing these is 
omitted. 


Weekly Output, Millions of Kw.-Hr. 


1937 1936 1935 
Dec. 25...2,100 Dec. 19. .2,275 Dec. 21..2,002 
Dec. 18...2,202 Dec. 12..2,278 Dec. 14..1,983 
Dec. 11...2,196 Dec. 5..2,244 Dec. 7..1,970 
Dev. 4...2,153 Nov. 28..2,134 Nov. 30..1,877 
Nov. 27...2,065 Nov. 21..2,196 Nov. 23..1,953 
Nov. 20...2,224 Nov. 14..2,170 Nov. 16..1,939 
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United States Leads 


World in Power Use 


Of the world’s total output of elec- 
trical energy, more than one-third is 
produced in the United States, al- 
though this country has only one- 
twentieth of the population. This ap- 
pears from a table in the Third An- 
nual Statistical Number of Electrical 
Foreign Trade Notes, issued by the 
Electrical Division of the Bureau of 
Foreign and Domestic Commerce. 
Statistics for 55 countries for 1935, 
the latest year for which they are fairly 
complete, account for a total of 346,- 
251,000,000 kw.-hr. 

This is not alone the energy sup- 
plied by public utilities, but includes 
industrial and all other production. 
The comparable figure for the United 
States is therefore not the 99,288,000,- 
000 kw.-hr. reported for 1935 by the 
Federal Power Commission, but a 
larger amount, estimated at 123,000.- 
000,000 kw.-hr., to embrace the vari- 
ous other sources. 

Next to the United States are Ger- 
many, 36,697,000,000 kw.-hr.; Russia. 
2.000,000,000 kw.-hr.; Canada, 23,- 
283,000,000 kw.-hr.; United Kingdom, 
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23,170,000,000 kw.-hr.; Japan, 22,- 
342.000.000 kw.-hr. The production 
in 1936, where given, shows world- 
wide gains over 1935. 


Lets Power Plant Contract 


Contract for the construction of an 
electric power and light plant at Grand- 
falls. Tex., and a system of transmis- 
sion lines has been awarded to Brown 
& Root of Austin by the board of direc- 


‘ tors of the Red Bluff Water Control 


District on its bid of $234,000. The 
proposed plant will be an auxiliary of 
the larger hydro-electric plant which 
has been installed at the Red Bluff dam. 
The Grandfalls plant will supply 
electricity for rural electric lines in 
the Grandfalls irrigation district and 
for two other districts, the Imperial 
and Buenavista, in Pecos County. 


Milwaukee Utility Pays Bonus 


A 4 per cent Christmas bonus was 
paid by the Milwaukee Electric Rail- 
way & Light Company to 1,600 super- 
visory and office workers and other 
employees whose collective bargain- 


ing agencies have not yet been recog- 
nized by the national or state labor 
relations boards. Workers voted to 
accept the lump sum payment instead 
of a general wage increase. 


Georgia Power Kw.-Hr. Sales 
Show 11% Increase in Year 


Kilowatt-hour sales per residential 
customer by the Georgia Power Com- 
pany during November amounted to 
115.7, as against 105.6 kw.-hr. for 
November last year. For the year 
ended November 30 they amounted to 
1,298.8 kw.-hr., as against sales of 
1,170.7 for the corresponding period 
of 1936. 

Merchandise sales by the company 
for the first ten months were $19.11 
per customer, slightly lower than the 
figure for the like period last year, 
when they averaged $19.78. The com- 
pany had an average of 150,397 resi- 
dential customers during this period. 


Energy Sales Above 1936 


Total sales of electricity to all ulti- 
mate customers in Illinois during No- 
vember were 597,829,270 kw.-hr., as 
against 600,129,057 in October and 
582.829.270 in November, 1936, ac- 
cording to the Illinois Commerce Com- 


mission. 


Revenue Bonds Ruled Out 


People’s utility districts organized 
under the laws of Oregon may not 
float revenue bonds or other obliga- 
tions payable out of revenues from the 
operation of the district, Attorney: 
General I. H. Van Winkle has ruled. 
These districts, according to the opin- 
ion of the Attorney-General, are 
limited in their authority to the issu- 
ance of general obligation bonds, and 
these only upon approval by the voters 


of the district. 
° 


P.G. & E. Hearing Postponed 


At the request of the Pacific Gas 
& Electric Company the Federal 
Power Commission has postponed the 
hearing which was scheduled for De- 
cember 7 regarding the power ca- 
pacity and annual charges of the 
company’s Project No. 708 until 
February 14. The project, originally 
licensed to the Sierra & San Francisco 
Power Company, is located on the 
Stanislaus River in Calaveras and 
Tuolumne Counties, Calif. 





























Stocks Take Drop; Bonds Are Steadier 


Price Trend of 37 Power and 
Light Common Stocks 
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Utility stocks shared the drop in the market this Tuesday, attributed largely to the 


Assistant Attorney-General’s radio speech attacking monopolies. 
index, 27.0; previous week, 27.8; 1937 high, 41.5; low, 25.3. 


also dropped. 


Arrear Dividends; 
Other Disbursements 


Many electric light and power com- 
panies have recently taken dividend 
action, as follows: 

Minnesota Power & Light, 59 cents against 
accumulations on the 7 per cent preferred 
and 50 cents each against arrears on the 
6 per cent and $6 preferred stocks. In addi- 
tion, the regular quarterly dividend of $1.50 
a share was voted on each of these three 
preferred issues. 

Missouri Edison Company, $14 per share 
on the $7 cumulative preferred stock, paid 
December 20, to stockholders of record De- 
cember 10. This dividend represents a 
quarterly payment of $1.75 per share plus 
$12.25 per share on arrears. 

West Texas Utilities Company, quarterly 
dividend of $1.50 per share on the $6 
cumulative preferred stock, payable Janu- 
ary 3 to stockholders of record December 
15. <A dividend of $1 per share was also 
declared on the $6 preferred stock as a 
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“Electrical World” 


Bonds were firmer, but 


“Electrical World” index, 100.5; previous month 100.8; 1937 high, 106.0 


payment on the accumulations in arrears; 
this dividend will also be payable January 
3 to stockholders of record December 15. 

Duke Power, $1.50 a common share. Previ- 
ous payments this year were 75 cents on 
April 1; $1.25 on July 1; 75 cents on 
October 1 and a special one of 82.82 cents 
on November 6. 

Federal Light & Traction Company re- 
sumed the payment of dividends with the 
declaration of $1 a share on the common 
stock. The last payment was 25 cents cash 
and 1 per cent in stock disbursed in 
January, 1933. 


Consolidated Edison 


Cuts Proposed Issue 


Consolidated Edison Company of 
New York has reduced the amount of 
debentures it will issue to $30,000,- 
000 from an original issue of $80,- 
000,000, according to an amendment 
to its registration statement, filed by 





Floyd L. Carlisle, chairman, with the 


SEC. The commission announced 
that Consolidated now plans to issue 
$30,000,000 of 33 per cent deben- 
tures, due 1958. The original plan 
was to issue $80,000,000 of deben- 
tures, $40,000,000 to be due in 1952 
and another $40,000,000 in 1962. 

In its letter to the commission Con- 
solidated stated that due to recent 
changes in conditions in the security 
market it is deemed no longer suf- 
ficiently advantageous to the company 
to proceed with its refunding pro- 
gram. Net proceed from the sale of 
the $30,000,000 debentures will be 
issued to repay $15,000,000 of short- 
term bank loans incurred for the pur- 
pose of temporarily financing expendi- 
tures for plant, property and equip- 
ment and for the acquisition of addi- 
tional common stock of the New York 
Steam Corporation. 

Proceeds will also be used to pro- 
vide funds for the acquisition of prop- 
erty and construction, completion, ex- 
tension or improvement of the com- 
pany’s plants and distribution system. 
Expenditures in 1938 are estimated at 
approximately $22,000,000. 


Utility Extends Stock Offer 


Commonwealth Edison Company 
has announced extension of its offer 
to exchange its common stock for com- 
mon of Public Service Company of 
Northern Iilinois to January 17, 1938. 
More than 95 per cent of the outstand- 
ing common stock of the latter com- 
pany has already been exchanged un- 
der the plan, the announcement said. 





Earnings Reports (Utilities) 





Net Income 
1937 1936 
*Common. & South. 
SG SU0E. .. .06a0 
7Commonwealth 


$15,852,187 $12,758,361 


Edison and sub.. 13,346,511 9,146,318 
t*Assoc. G. & E. 

a ee 34,474,346 35,811,960 
*Pub. Serv. N. J. 

OH GUUS, ..ccss% 24,137,468 25,025,916 
*Amer. Pwr. & Lt. ; 

SOG OCR. «.cccksc 11,276,647 10,495,730 
*Natl. Pwr. & Lt. os 

ee, ee 8,911,362 7,118,456 
§Elee. Pwr. & Lt. 

Qnd BUDS, ....... 9,554,165 7,116,041 
§United Gas Corp. 7 

gee 11,559,872 10,398,305 
*Consumers Power. 10, 257,107 8,816,108 
*Ohio Edison ...... 4,790,278 4,117,554 
L’ville G. & E. 

(Del.) and subs.. 1,486,568 1,813, 280 
|North. States Pwr. 

(Del.) and subs.. 6,179 , 974 5,150,890 





* Twelve months ended November 30. 


|| Twelve months ended October 31. 

t Operating income, preliminary. 

+ Eleven months ended November 30 
§ Twelve months ended September 30. 
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OPERATING 






PRACTICES 


New ideas and practices in the operation of well-designed, 
constructed and maintained plants and systems 


Welds in Piping 
X-Rayed In Place 


Welds in the main steam, boiler 
feed and extraction piping of the 50,- 
000-kw., 1,200-lb., 900 deg. F. super- 
posed unit recently installed at Water- 
side No. 2 station of Consolidated 
Edison Company of New York were 
X-rayed in place by means of portable 
equipment readily transported from 
one location to another in an auto- 
mobile trailer. This unit is especially 
designed and manufactured by the St. 
John X-Ray Service, Inc., Long Island 
City, N. Y. Operating at a peak of 
220,000 volts and 10 milliamperes, the 
machine penetrates 3 in. of steel in a 
one-minute exposure. The unit is 
completely ray and shock proof. 

An air-insulated, water-cooled tube 
was used. This tube, shown in the 
accompanying illustration, is clamped 
to the pipe being examined at a point 
diametrically opposite the film to be 
exposed. The position of the tube and 
film is shifted progressively around 
the pipe after each exposure until the 
entire weld has been subjected to the 
X-rays. 

In order to examine to better ad- 
vantage the bond between the weld 


-Rubber insulation 


~Flexible meta/ 
Aose 


—Filament 
connections 


Cathode Cable 





Portable X-ray equipment examines welds in steam station piping as they are made 


Note X-ray tube and lead box containing film cassette on pipe above ladder. 
screen beside the trailer that protects the operator from stray radiation. 


metal and the parent metal on faces 
of V and U welds two exposures are 
made at each tube location.* One 
exposure is made with the tube target 
offset to one side of the weld so that 


* “Radiograph Inspection of Joints in Field 
Welded Pressure Piping,” by H. R. Isen- 
burger, Mechanical E ngineering, 1937, 


pages 
SO9U-812., 


-Metal cover 
~~=PRubber insu/ation 
~-Flexible metal hose 


—--Water hose 
from target 


”~-Water base to 
target 


Anode Cable 





Power cables carry cooling water to tube X-raying pipe welds 
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Also note lead 


the rays pass through the weld ap- 
proximately parallel to one side of 
the scarf. The tube is then shifted 
and an exposure made with the rays 
passing parallel to the other side of 
the scarf. Thus in a 12-in. diameter 
pipe a pair of exposures is made every 
60 deg. around the outside of the 
pipe before the examination is com- 
plete. 

Current is supplied to the X-ray 
tube through an especially constructed 
cable. One element attached to the 
cathode side of the tube carries the 
filament leads; the other one connect- 
ing with the anode, contains a system 
of hose for carrying the cooling water 
to and from the target of the tube. 
A diagram of this cable accompanies 
this article. 
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The single-tank, high-voltage trans- 
former, water pumps, with cooling 
system, control board with instrument, 
a collapsible tube span (sic) and the 
portable X-ray tube, mounting and 
cable are housed in the trailer. The 
trailer cover can be used as a field 
dark room. 


a 
Warning Barrier for 
Various Conditions 


In routine work in substations and 
around energized equipment there has 
long been need for a flexible barrier 
which could be used as a warning 
guard against the approach to or con- 
tact with energized equipment or lines. 
Shown here is a solution of this prob- 
lem arrived at by the Oklahoma Gas 
& Electric Company in the form of 
four pieces of spruce with wooden 
dowels, which permits the construction 
of a barrier of almost any size or 
shape that may be required. 

In the case illustrated the barrier is 
being used to prevent the possibility 
of workmen making contact with over- 
head energized lines. The cross-mem- 
bers are marked on each side with a 
danger warning which acts as an ad- 
ditional caution to the workmen. This 
barrier can be fastened in place by 
means of ropes, or it can be mounted 
on metal framework or a 1-in. board. 

Supporting members are 7 ft. 1] in. 
long and the cross-section dimensions 





Contact normally closed, when —— open by 


sty lus-resetting action at 


a of demand inter- 


val, prevents response of armature to change 
of watt-hour meter center contact position un- 
til stylus driving gears are remeshed 


Synchronous motor for 
timing demand interval Ll 
‘and driving chart coil is use 


AA vA, A, 


Return coil 





Omit this resistor 
if 115-volt re 


One side only of duplex coil required 


This coil may be a duplicate of return coil 


425 00m 
Duplex operating coi 


Contacts in watt- 
hour meter one 
side always closed. 
Cams staggered 
50 per cent 


Wiring diagram showing contact device and magnetic return coil used on demand 
meters to prevent loss of registration during reset interval 


are 23 x 2 in. Cross-members are 8 ft. 
long and are made of # x 4-in. lumber. 
All of the lumber and dowels used in 
this barrier are oven-dried spruce, 
thoroughly treated with an insulating 


varnish. 
* 


Meter Improvement 
Increases Revenue 


By BENJAMIN F. SINCLAIR 
Meter Department, Philadelphia Electric 
Company, Philadelphia, Pa. 

In the constant search for ways and 
means of improving company opera- 
tions under way in Philadelphia Elec- 
tric Company it was found that one 
type of demand meter in its present 
form is subject to a loss in registra- 
tion during the reset interval, due to 
the gears being out of mesh during 
this time. This loss may be reduced to 











Put this barrier into 


60 


a 


~~ ae 


shape desired 


a minimum by adding a magnetic re- 
turn coil in place of the armature return 
spring and mounting a contact device 
where it will open when the pinion 
gear in the stylus gear train is out 
of mesh. 

The contact device is placed in 
the common lead to the demand me- 
ter operating coils and when the gears 
are out of mesh it will prevent any im- 
pulses from registering until the gears 
are in mesh again. 

Considerable revenue is lost in some 
cases as a loss of one contact on some 


installations may amount to as high as 
36 kw. demand. 


Terminate Cables 


in Novel Manner 


By A. L. BENNETT 
Hibbing, Minn. 

When outgrown switching equip- 
ment at a local plant at Hibbing, 
Minn., was replaced with an entirely 
new switch structure having 100.- 
000-kva. solenoid-operated oil  cir- 
cuit breakers an interesting method 
was adopted for terminating cables at 
the structure which was both 
pensive and in keeping with the neat 
appearance of the new structure. 

The switching structure was placed 
in a room built as an addition to the 
plant. Lead-covered, 
sulated cables from the 
were installed in new Transite ducts. 
as were the feeder cables leading from 
the structure. Use of 
Transite duct made it possible to 
eliminate the use of an expensive con- 
crete envelope around the cable ducts. 

These cables were terminated at the 
switching structure in OZ cable sup- 
ports as shown in the accompanying 
diagram. These supports were pur- 
chased with a tapered sleeve type con- 


inex- 


cambric-in- 
generators 


switching 
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nal connections are 
Positive oil-stops in t 
prevent syphoning. 


Clamp-type Bushings. Instal- 
lation costs are minimized and 
positive connections are assured. 
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insulation. 
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EAFLET Nhs Dh PRICES OF NEW CONTROLLERS 





WRITE FOR 1a 


General Electric Company 


RAL Dept. 6—201, Schenectady, Wey: 
cribing Novalux Controllers. 


Send me one copy of GEA-2272A des 
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Use cable supports instead of potheads 
to terminate cables at indoor switching 
structure 


duit opening. Lead on the cables 
was stripped back and the three con- 
ductors separated. Each conductor 
was then built up to size with six or 
seven layers of 14 x 0.007-in. cambric 
tape and one layer of cotton tape and 
neatly painted with two coats of gloss 
insulating paint before being wedged 
in the cable support in the manner il- 
lustrated. Care was also taken to 
insure proper taping with cambric 
and cotton at the point where the 
cable split. 

The installation resulting from this 
terminating scheme was much simpler 
than installing potheads and there 
was considerable 
realized. 


financial saving 


Spare Bushings Kept 
Where They'll Be Used 


Every bank of transformers in the 
132-kv. yard of the Page Avenue sub- 
station of the Union Electric Company 
of Missouri in St. Louis has a spare 
high-voltage bushing. But these bush- 
ings are not kept in a warehouse nor 
inside the substation. Each one is set 
on a holding frame right beside the 
bank of transformers it belongs to. 
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There are two good reasons for this 
practice. One is that the spare bush- 
ing is right there when it is needed. 
The second reason is that a bushing 
failure may occur on a very cold win- 
ter day and the replacement, brought 
out from inside storage, might get a 
porcelain crack from the abrupt drop 
in its temperature. 


Cable Lengths for 
Underground Systems 


The practice of the Detroit Edison 
Company as to the correct cable lengths 
for underground systems is shown in 
the following: 


Cable Lengths—When cable is ordered 
in special lengths for installation between 
certain manholes the cable length and man- 
hole numbers may appear on the reel. 
These should be carefully checked by the 
foreman on the job and if any apparent 
discrepancies are noted the underground 
line department office shall be notified im- 
mediately and no further work done on that 
reel of cable until special instructions have 
been received. 

When the length of cable on the reel 
is not especially cut for a particular sec- 
tion of conduit, its use in the various sec- 
tions to be installed shall be planned so that 
the final waste end left on the reel shall 
be as short as possible. 

Unless governed by unusual conditions, 
the location of the splice should be planned 
so as to be approximately midway between 
duct faces in the manhole. Where there 
is a difference in elevation between the 
ducts used on passing through a manhole 
the splice shall be located at the higher 


level and allowance made _ in 
lengths for necessary training. 

The approximate amount of lap on each 
cable end—i.e., the distance from the end 
of the cable section, as pulled in, to the 


the cable 


center of the splice—shall be as follows: 
For 24,000-volt cable...........2 feet 
For 4,800-volt cable......... l i. 6 in. 
For street lighting cable....1 ft. 6 in. 
For 240-volt ‘Cables<ccies.cctsnes 2 feet 
For telephone cable............. 1 foot 
For pressure wire cable, pilot wire 
CE SO ss he mele wees tees 1 foot 


When cables are to terminate in a junc- 
tion box the location of that box should be 
so planned as to be approximately midway 
between duct faces, unless that location is 
governed by unusual conditions. The extra 
length of cable—i.e., the distance from the 
end, as pulled in, to the point where it will 
enter the junction box—shall be approxi- 
mately 12 in. for all cables. 

When a cable is pulled up a cable pole, 
into a substation, or transformer vault, etc., 
where it is to be terminated in a pothead 
or wall box, the extra length to be allowed 
—i.e., the distance from the end of the 
cable, as pulled in, to the point where the 
cable will enter the pothead—shall be as 
follows: 


24,000-volt cables..3 ft. 6 in. 


mately 
4,800-volt cable. .30 in. 


240-volt cables..15 in. (for G.&W. vert. 
pothead, Davis O. A. 


pothead or wall box) 
240-volt cables..24 in. (for horizontal 


type pothead) 


approxi- 


When street lighting cable is to terminate 
in the base of ornamental street lamp posts 
the length shall be such that the end of the 
cable can be trained around to the opposite 
side of the cutout. Ordinarily approxi- 
mately 36 in. above the concrete foundation 
will be sufficient, but this should be checked 
with the post for each job installed. 


BASKET SUPPORTS CONDUCTORS ABOVE RAILROAD 
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So that conductors of the Columbia-West End tower line could be safely pulled over the 
Southern Railway tracks Cincinnati Gas & Electric Company’s crew put up the illustrated 


temporary rope basket, to carry the weight of the conductors during stringing. Principal 
dimensions are given on the illustration. 
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| L-M Type “3-i" (Protected) Transformer 
2 L-M Type “LA” Rural Transformer 


3 L-M Type “LA” Conven tional Transformer 


L-M DISTRIBUTION TRANSFORMERS 


% Be it conventional, protected or rural type, every L-M Transformer 
that goes up on your lines insures the good will of the customers it serves. 
You can depend on years of outage-free, trouble-free, low-cost service 
from L-M Transformers for the simple reason that they are sound in de- 
sign and carefully, skilfully built... There is a single phase type of L-M 
Transformer for every installation, up to 200 Kv-a, 13,200 Volts. It will 
pay you to discuss your transformer needs with your L-M representative. 
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GULFCREST OIL MAKES ALL 
TIME RECORDS FOR STABILITY 
AND RESISTANCE TO OXIDATION 


NEUTRALIZATION NUMBER 


STEAM EMULSION NUMBER 


FIGURE 1 














TIME-THOUSAND HOURS 


Fig. 1 shows the effect of accelerated oxidation at 210° F. in the 
presence of copper, iron and water on the neutralization numbers 
of three different turbine oils. Curve C shows the marked superi- 
ority of Gulfcrest oil (This test was made in the laboratory of 
the Gulf Research & Development Company.) 


FIGURE 2 j 


yt Core a 
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0 i 2 3 4 ‘5 6 4 8 
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Fig. 2 shows the effect of accelerated oxidation at 210° F. in the 
presence of copper, iron and water on the steam emulsion numbers 
of three different turbine oils. Curve C—representing Gulfczest 
oil—shows the marked superiority of this Alchlor treated lubri- 
cant (This test was made in the laboratory of the Gulf Research 
& Development Company.) 


Gulf Oil Corporation - 


GENERAL OFFICES: GULF BUILDING, PITTSBURGH, PA. 
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ROM many power plants where Gulfcrest Oil 
F.. in service come reports of the remarkable 
performance of this turbine oil... but Gulf’s re- 
search staff has not been content with the usual 
service tests for Gulfcrest Oil. They have devised 
accelerated oxidation tests at least 100 times as 
severe as the test of actual service. 

The stability demonstrated by Gulfcrest under 
these grueling tests is phenomenal. Where a nomi- 
nally good commercial turbine oil begins to oxidize 
rapidly at about 200 hours, Gulfcrest Oil shows 
practically no deterioration in 7200 hours of con- 
tinual punishment in the testing apparatus. The 
results of these tests are clearly shown in the graphs 
at the left. 

Gulf scientists have perfected in Gulfcrest Oil a 
turbine lubricant which multiplies by many times 
the service hours that can be secured by any other 
known oil of which we have record. The marked 
superiority of Gulfcrest has been so definitely es- 
tablished that there is practically no basis for 
comparison between this Alchlor processed turbine 
oil and others. (Gulfcrest is refined by the same 
exclusive process as Gulfpride — the world’s finest 
motor oil.) 

We suggest that you talk with a Gulf engineer 
about Gulfcrest Oil at your first opportunity. 


UE ae Wen 





Gulf Refining Company 
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ENGINEERING IDEAS 






Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


Aluminum Reinforces 


Bus Compartments 
By A. F. HARTUNG 


Burns & McDonnell Engineering Company, 
Kansas City, Mo. 

Size and arrangement of reactor 
compartments built into the new 
switch house for an addition to the 
Quindaro power station at Kansas 
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2" flexboard encased marine sheathing c 














City, Kan., were determined by con- 
siderations apart from the reactors 
themselves. The main _ switching 
equipment consists of 15,000-volt, lift- 
type, metal-clad gear and it was de- 
sired to keep the reactor compartmenis 
to approximately the same width as 
the circuit requirement in the metal- 
clad structure. This established the 
reactor compartment width at 5 ft. 

It was desired to build the com- 


Reactor 
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Reactors rest on aluminum structure 


66 (66) 


partments of fabricated material such 
as the Johns-Manville flexboard in- 
cased marine sheathing. But con- 
sidering the weight of the reactors and 
the short-circuit forces that could 
occur between them, it was plain that 
this material should be reinforced with 
some kind of structural framework. 
Aluminum was chosen as the material 
because of its lightness and non- 
magnetic quality. The framework, 
which is shown in the accompanying 
illustration, was designed with a 
safety factor of four, ample to with- 
stand combined gravitational and 
magnetic stresses during short circuit. 


New Metal-Clad 
British Switchgear 


A new design of outdoor type metal- 
clad switchgear for 33-kv. operation, 
two sets of buses and rupturing ca- 
pacity of 1,500,000 kva. is reported in 
Engineering (London). The breaker 
is of the low-oil content, single-break 
type and is equipped with a so-called 
self-compressed explosion chamber. 
which is similar to the conventional 
pot with the exception that it is fitted 
with side orifices, so arranged that the 
first is exposed at the moment the 
contacts part. At high short-circuit 
values the gas and pressure formation 
are so rapid that the are path is de- 
ionized and its insulation strength is 
established on the first or second cur- 
rent zero with only the first aperture of 
the chamber uncovered. At interme- 
diate short-circuit current values a 
slightly longer arc is necessary to pro- 
duce the gas and pressure favorable 
to insulation recovery. Recovery then 
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LOOP ISOLATION ON SERIES 
STREET LIGHTING CIRCUITS 


featuring 
SERIES SECTIONALIZING 
CUTOUT INSTALLATIONS 


sven If you install Kearney 
Series Sectionalizing Cut- 
outs in a manner here 
oN i shown—then, should an 
|FS open occur at any one of 
the loops which the cutout 
protects. the loop will be completely 
disconnected and isolated from the 
main circuit ... And the main circuit 
will be automatically closed, permit- 
ting all lights on the entire circuit to 
function normally except, of course, 
those located on the circuit in distress. 


No doubt a single operation of a 
Kearney Series Sectionalizing Cutout 
somewhere on your street lighting sys- 
tem would well pay for itself when it 
isolates a loop... But let us explain 
the full advantages of these time and 
patrol-saving cutouts. We’ll be glad 
to send you details. 


Reprints of this ad and others — ‘Blueprints from 
i Special Handbook,” will be sent on request. 
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Kearney Sectionalizing Cutouts 
are precision built equipment 
designed especially to isolate an 
energized loop circuit either manu- 
ally or automatically—for loop 
circuits not exceeding 1350 volts, 
7.5 amps. and 7500 volts to ground. 


Quality Products 


DESIGNED AND MANUFACTURED BY 
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JAMES R. KEARNEY CORPORATION: 4236-42 CLAYTON AVE., ST. LOUIS, MO. 
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Arrangement of 33-kv. outdoor, metal-clad, oil-filled switchgear for 1,500,000 kva. 


rupturing capacity and two sets of buses 





Detail of explosion chamber with side 
orifices 


occurs at the third or fourth current 
zero with the second aperture uncov- 
ered. At low values of short-circuit 
current the may extend to the 
commencement of the throat open- 
ing before the path can acquire the 
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Detail of junction point with individual 
removable cover and individual conser- 
vation tank 


necessary insulation resistance and 
effect interruption. Both the side 
orifices and the throat operate under 
these conditions. The arc-control ac- 
tion is thus self-compensating over the 
range of the short-circuit values to be 
interrupted. 

The arrangement includes the fol- 


lowing features: Physical separation 





of the two sets of buses, phase separa- 
tion, metal inclosure, two sets of oil 
circuit breakers, oil-immersed discon- 
necting switches, flooded bus cham- 
bers, combined with high-speed in- 
terruption. Each junction point has 
its own accessible oil chamber with 
individual oil conservator. The two 
sets of buses are arranged at approx- 
imately 10-ft. centers, with a gangway 
between them. 


British Announce 
Fluorescent Lamp 


A 400-watt fluorescent coated mer- 
cury-vapor discharge lamp having an 
efficiency of 38 lumens per watt and 
with a red light component of 5 and 
6 per cent was simultaneously an- 
nounced in England recently by seven 
lamp manufacturers. This lamp 
reaches a compromise between the 
high efficiency (about 45 lumens per 
watt) of the mercury-vapor lamp and 
its deficiency of red rays by inclosing 
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New British fluorescent discharge lamp 
has efficiency of 38 lumens per watt 
with 5 to 6 per cent red component 


Large bulb (165 mm. diameter, 330 mm. long) 
is used since overheating of fluorescent 
powder would cause loss of efficiency 
through life of the lamp. Smaller bulb at 
right is for street-light fixtures which will 
not take the larger bulb. 


a mercury discharge tube within a 
large outer bulb the interior surface 
of which is coated with a fluorescent 
powder. Under the action of the 
ultra-violet light emitted by the dis- 
charge lamp a change in wave length 
of the ultra-violet light is brought 
about, bringing it into the visible 
range, some of which is in the red 
region. A description of the lamp 
appeared in the December 3 issue of 
Electrical Review. 
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METAL ENCLOSED SWITCHGEAR 


VARTA TA an 


LEADS 


@ Whether you need metalclad switchgear to 
handle the output of a 100,000 kw generator or a 
simple cubicle for controlling a 400 hp, 2200 volt 
synchronous motor, get in touch with Allis-Chalmers 
first. You get the benefit of the longest metal en- 
closed switchgear experience — backed by hun- 
dreds of successful low cost installations in all parts 
of the country operating under a wide variety of 
conditions. @ Perhaps Allis-Chalmers has a stand- 
ard unit that will exactly meet your needs, thus 
saving money and eliminating the uncertainties of 
“special” types of manufacturers with less experi- 
ence. @ From the largest installation to the smallest, 
Allis-Chalmers has the experience and the equip- 
ment to meet your requirements economically and 
efficiently. Specify Allis-Chalmers and get the most 
advanced designs and truly modern equipment. 
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All Allis-Chalmers Metalclad 
Switchgear and Cubicle Switch- 
gear are the product of extensive 
facilities for research, develop- 
ment, and testing which are 
second to none in the world. In 
addition they are backed with 
the longest and broadest metal- 
clad switchgear manufac- 
turing experience in America. 
Allis-Chalmers are pioneer 
builders. Specify the original! 












SWITCHGEAR DIVISION 
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ELECTRIFICATION 


New ideas and practices in industrial electrification as presented by 


industrial, consulting and power sales engineers 


Bolts Hardened 
in 160-Kw. Furnace 
By W. F. ROSS 


Electric Furnace Company, 


Salem, Ohio 


and E. A. BRAND 


Buffalo, Niagara & Eastern Power Corpora- 
tion, Buffalo, N. Y. 
Modern electrical _ bolt-hardening 


equipment is the key factor in the 
production of quality bolts at the plant 
of the Buffalo Bolt Company, North 
Tonawanda, N. Y. A _ continuous, 
chain-belt, conveyor type electric fur- 
nace rated at 160 kw. and designed 
for the scale-free hardening of bolts 
at a temperature oi 1,600 deg. F. is 
used in this plant. One man 
tinuously loading bolts at the charg- 


con- 


ond 


ing end of this furnace can easily sup- 
ply what supervision is necessary for 
the entire hardening and quenching 
process. 

The heating elements, which consist 
of cast nickel-chromium alloy grids, 
are designed to present a maximum 
radiation area to the interior of the 
furnace chamber. These grids form two 
sections or zones, each taking energy 
from three-phase transformers con- 
nected in Scott. Each of these zones is 
automatically controlled by pyrometers 
which operate quick-break switches 
under oil according to the impulse 
of thermocouples terminating within 
the furnace chamber. 

The whole length of the endless 
alloy-belt conveyor is at all times un- 
der heat within the furnace chamber 





Charge end of 160-kw. continuous scale-free hardening furnace 
Hardened and quenched bolts are discharged from the quench tank by an endless conveyor 


at the right. 
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The protective atmosphere equipment is in the foreground. 


except for a short distance at the load- 
ing end. Directly under the discharge 
end drum of the conveyor chain is a 
chute extending vertically down into 
the quench tank. An endless _ belt 
running in the quenching medium re- 
ceives the pieces directly from the 
furnace, carries them a short distance 
under the quenching fluid and then 
carries them upward to a point at 
which the pieces are easily unloaded 
into boxes as they fall from the con- 
veying belt. 

Scaling and oxidizing of the work is 
overcome by using a furnace chamber 
that is as gastight as possible and 
purged of air by a special atmosphere 
composed of the products of combus- 
tion formed by the burning of ordinary 
natural gas or its synthetic equal, 
manufactured gas. Bolts are kept con- 
tinuously within this special at- 
mosphere until the moment they drop 
from the conveyor belt into the 
quenching medium. The work is 
brought from the quench in a clean, 
scale-free condition. 


Compare Costs of 
Truck Operation 


By J. J. NEUMAN 

Chief Development and Electrical Engineer 

National Sugar Refining Company of New 
Jersey, Long Island City, N. Y 

As a result of the suggestion that 
the storage batteries operating indus- 
trial trucks used at the New York 
Refinery of the National Sugar Re- 
fining Company of New Jersey be 
replaced by gasoline-electric power 
units, the following analysis was made 
of the comparative yearly cost of op- 
erating trucks powered by these two 
methods. 


The cost estimate for the battery- 
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TWO TOUGH GUYS 


COPPERWELD 
non-nrusting 
GUY STRAND 


Copperweld Non-rusting Guy Strand 
adds surprisingly little to the cost of any 
job, whether you use the 7-wire strand 
for heavy guys—-or the 3-wire strand for 
light guys. And Copperweld’s annual 
cost is by far the lowest. 


7-WIRE GUY STRAND 


Copperweld 7-Wire Guy Strand may be obtained in all sizes from 
7s” to %4”—or larger, with breaking strengths ranging from 7750 
Ibs. to 20,410 Ibs. or higher. Standard clamps and fittings may be 
used without damage to the wire or its heavy protective coating 
of pure copper. 


3-WIRE GUY STRAND 


Copperweld 3-Wire Guy Strand may be used for lighter guys. 
Using the new Copperweld serving tool 3-wire strands may be 
served instead of clamped—at the pole—and on both sides of the 
strain insulator. One clamp only need be used at the anchor. Thus 
the cost of three guy clamps is saved. Copperweld 3-wire guy 
strand is available in all sizes from 3 No. 10 wires to 3 No. 6 wires 
and in breaking strengths ranging from 3140 to 8260 Ibs. 


Ask any Copperweld field engineer for facts about non-rusting 
construction with Copperweld Strand or write to: y 


ee) oo 


COPPER - BRONZE - COPPERWELD RODS, WIRE, AND STRAND 
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Operating Costs of Industrial Trucks, 


Battery Operation 
Cost of Battery 


First cost—Two batteries——-24 cells. .$1,841.00 
Life, Years 7% 
Annual depreciation 

Average interest 55.24 


Total fixed charges.............-.... $300.74 


Maintenance and Repairs 

Flushing 

2 batteries—distilled water (102 gal.) 

Labor (exchanging-charging batteries 
1» hour daily) 


Power 
TSS AH X 45V X 1.25 » 
' P < $0.01 per 
1,000 


kw.-hr $0. 3546 per day X 300 106.38 


Total annual cost isiiewpriseaia te ase ce 


operated trucks was based on experi- 
ence of the company with this type of 
truck over a number of years. Data 
on the cost of operating the gasoline- 
powered units was supplied by a 
manufacturer of this type of equip- 
ment. The time basis for each esti- 
mate is 300 days per year, an oper- 
ating day being twenty hours. Equip- 
ment is assumed to be in constant use. 

In the estimate of the cost of bat- 
tery operation no figure is given to 
cover the interest and depreciation on 
the battery-charging equipment. This 
equipment has been in use at this plant 
long enough to have fully paid for 
itself. 


Deep-Well Pump Stops 
Hatchery’s Losses 


By R. L. 
Director of 
Metropolitan Edison 


BAKER 
Power Sales 
Company, Reading, Pa. 
\ large goldfish hatchery with the 
usual arrangement of breeding pools 
fed by a brook with a certain amount of 
obsolete pumping equipment was a 
small power user. During the winter, 
when the surface water was at the freez- 
ing point, the hatchery suffered consid- 
erable less through ice forming on the 
quiet water in the fish pools. This diffi- 
culty was overcome by completely re- 
vamping the deep well, which was 
available for emergency only, by equip- 
ping it with a modern turbine pump 
driven by a 7}-hp. motor, so that it 
would supply approximately 500 gal. 
per minute of water at 55 deg. to the 
open pools, thus enabling the manage- 
ment to keep them from freezing, even 
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Gasoline 6,000 hours * *% gal. 


Gasoline-Electric Operation 


| Cost of Equipment 


$900.00 
45.00 


$945.00 


First cost of power unit 
One vapor muffler. . 


Life ten years 
Annual depreciation 
Interest at 5 per cent 


$14.50 
25.99 
Total 


fixed charges 


Maintenance and Repairs 
per hour 
at 12 cents per gal $540.00 
Oil 5 qts., change every 50 hours. 
120 changes at 8 cents per quart.. 
Repairs, material and labor 
Labor: Refueling and changing oil, 2 
hours per week 


48.00 


Total annual cost of operation...... $835.49 


Net saving on each truck by 
batteries, $835.49—$500.30 


using 
$335.19 


under the ost adverse winter condi- 
tions. 

As result of this change no loss of 
fish was suffered during the extreme 
winters of 1935 and 1936, when the 
majority of the hatcheries located else- 
One 
season's fish loss in a bad winter would 
pay the power bill for many years. 


where experienced heavy losses. 


Chemical Plants 
Adopt Mutators 


One of the largest mutator plants 
operating at the present time in the 
chemical industry is owned by the 
Consolidated Mining & Smelting Com- 
pany of Canada situated in British Co- 
lumbia. This company’s several plants 
have a total capacity of 53,500 kw. in 
mutator equipment. At the newer War- 
field I and II plants mutators are used 
to supply large batteries of electrolytic 
cells for generating hydrogen used in 
the manufacture of artificial fertilizer. 
The Warfield I plant is equipped with 
two mutators rated at 10,000 amp., 670 
volts d.c., while Warfield II is equipped 
with two 10,000-amp., 830-volt muta- 
tors and a third is on order. These 
units are grid controlled and equipped 
with protection against external short 
circuits and backfire by controlled 
grids, according to an article in Brown 
Boveri Review. High-speed d.c. cir- 
cuit breakers are inserted on every 
cathode lead for cutting out the very 
heavy reverse currents which may flow 
from the cells on short circuit. 

The fundamental diagram of con- 
nections for the mutator units at the 


Warfield II plant is shown below. 

D.C. voltage is regulated over the 
740-830-volt range by means of regu- 
lating transformers inserted on the 60,- 
000-volt side. 
is connected to one transformer sup- 
plied with 60,000 volts a.c. on the 
primary side; on the secondary side the 
six phases are connected through anode 
choke coils to the anodes of the two 
mutators. This transformer contains 
the interphase reactor and anode choke 
coils in its tank and is oil cooled, the 
oil being circulated through a water- 
cooled counter-flow cooler. 

The controlled grids used with the 
mutators fulfill two purposes. When 
the voltage is being raised—that is, 
when cells are being switched in—it 


Each pair of mutators 


is possible to regulate the voltage 
smoothly, thus avoiding any current 
surges in the electrolytic cells. In con- 
tinuous service the d.c. voltage can be 
regulated, and in case of short circuit 
or backfire both mutators are extin- 
guished by the action of the short-cir- 
cuit protective equipment. The positive 
grid voltage is cut off immediately and 
a negative potential impressed on all 
the grids, when a short circuit occurs, 
through the action of a quick-acting, 


System of connections for mutators in 
use at Canadian chemical plant 


instantaneous-tripping grid relay, con- 
trolled from the primary circuit, and 
as the reverse current from cell bat- 
teries is cut out by the high-speed d.c. 
circuit breakers at the same time, the 
grids are able to extinguish a short 
circuit within one cycle, so that the 
whole apparatus is completely and 
simultaneously protected. 
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HE LOAD 


New ideas and practices in selling electrical equipment and 
service to commercial and domestic customers 


64-Kw. Lighting Load 
for Chicago Office 


By J. V. GAYNOR 
Illuminating Engineering Division, 
Commonwealth Edison Company 


Good example of results from the 
combined functioning of the lighting 
sales and illuminating engineering di- 
visions of the Commonwealth Edison 
Company, Chicago, is furnished by 
the accompanying “before and after” 
pictures of the factory office of the 
Mars Candy Company. Lighting in 
the central was furnished 
solely from individual desk lamps, 


section 





spotty illumination of 
quality. Pendant style direct lighting 
units provided 5 to 8 ft.-candles in 
the under-balcony section. 


giving poor 


The “after” picture shows more 
graphically than any description how 
the problem was solved. Ceiling and 
side-wall construction was altered to 
accommodate the installation of wir- 
ing, air-conditioning ducts and _ re- 
cessed floodlights in the high ceiling 
section, 102 Curtis indirect 500-watt 
units were placed above and below 
the mezzanine and 300-watt indirect 
urns on the side walls add to the 
decorative effect and provide greater 
diffusion of light throughout the 
office. All units were designed to 


conform with the 
architecture. 

The present level of illumination 
over the 11,000-sq.ft. of office area 
averages 35 ft.-candles. Harsh shadows 
and glare have been eliminated. The 
usable working area of the office has 
been increased through greater dif- 
fusion of light over all sections. Wir- 
ing capacity is now installed for 
double the present connected load. 
Officers and employees are unanimous 
that the new lighting adds to office 
efficiency, improves employee morale, 
reduces eye strain and fatigue and, 
in addition, adds to the unusually 


artistic architectural features of the 
building. 


Spanish-Colonial 


. 
ae. sad 


Remarkable improvement in office lighting 
Right—Before lighting improvement was undertaken. 


Direct local lighting prevailed on main floor. 


Left—Now the Mars office 


is well and artistically lighted by 102 totally indirect fixtures, eighteen indirect wall urns and sixteen recessed ceiling floodlights. 
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AUTOMATIC 
ELECTRIC MOTOR 


CONTROL 


Since 1888 
MonitorControllerCompany 


Gay, Lombard & Frederick Sts., Baltimore, Md. 


Sales Representatives in Principal Cities 
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Innovations Feature SODIUM LIGHTS FOR THE DANGER SPOTS 


Company Kitchens 


Seven all-electric kitchens have re- 
cently been installed by the Central 
Maine Power Company in its leading 
stores embodying maximum conveni- 
ence in service, pleasing decorative 
effects, glareless lighting and a total 
connected load each of about 15 kw. 
The illustration shows the kitchen at 
ihe Augusta store, an innovation being 
a snack bar in place of the customary 
breakfast nook. The company plans 
to equip all of its 24 stores with elec- 
tric kitchen displays. The designers 
were Ralph G. Kennison, division man- 
ager, and Roy B. Thayer, sales man- 
ager of the central southern division. 

The illumination of the Augusta 
kitchen has several interesting fea- 
tures. The slogan “The Modern 
Kitchen Is All Electric” is lighted by 
eighteen 40-watt “A” type lamps 
mounted on 20-in. centers to facilitate 
dismantling. The letters are of 34-in. 













































; “Light up the Danger Spots” is the title of the effective advertising campaign being carried 
pine. The planning desk is equipped on by Southern California Edison Company, Ltd., to tell the story of lighting installations 
with a 12-in. lumiline lamp with half- which have helped to reduce traffic friction and save the lives of night drivers. The above 
round frosted glass shade and the view, a picture used in one of the ads, illustrates how three sodium-vapor Juminaires are 
working areas of the base cabinets are used to improve conditions at the junction of Roosevelt Highway and the Colorado Street 
: a as ramp in Santa Monica. A third luminaire is beyond the left border of the picture. 
lighted by 12-in. lumiline lamps. Approximately 200 sodium-vapor units of the 10,000-lumen pendant type have already 
Above the sink is a flush unit with been installed at hazardous intersections and underpasses in the Los Angeles area. 


two 300-watt lamps. The electric — — 

range is lighted by a showcase trough 

equipped with two 100-watt lamps Pin-Up lamp is hung above the snack all working areas for convenience. 
which meet the needs of the working bar wall to relieve the severity of the Cabinets and entire kitchen were built 
plane and also provide a highlighted otherwise unbroken area. Duplex re- from local material and by local labor. 
focus in the center of the kitchen. A  ceptacles have been installed above Walls are in contrasting colors of 
yellow for the upper half with blue 
Marlite wainscoting. Chromium strip 
trim is used throughout. 














Table of Equipment Rating 


Central Maine Power Kitchen 








Lighting Watts 
eT  S. , e Peer ee ee ee 200 
IE TRIES sce cthacdechouwe saeewae 200 
NOE BRINE occa canscceseencsaes 600 
PIO TRIAD oc cckssicdvvcseestioeves 100 
UE NNO aos eale eg. cid aww ac ewialwdeeuisss 720 

NE Poo his Pals tewesr ee cenaws 1,820 


Main Kitchen Appliances 


MN TOG sn ccvadceiccadscee sense 2,800 
Range ....ceeseeceeeecccevccsccvves 7,260 
ENN Spo. ctKs naw aewrke ance 121 
5 sd hn og. 4:6 SiS a we week eee 181 
DEOEE CED. se kcs caeacesecece re ue 181 
SE cis atresia 5 Aa ad wh a Rg se wan eee 60 
NE hoes sana COCR N Ka OR SS HEE NERO 120 
po Se, ee eee 100 


CT aan koe te tess a sieb seh s aveweee eae 2 


Snack Bar Appliances 


BANG WIGh CORSEED <6..5cccccsvveccess 800 
Swede ch beh eekeses aces eaae 550 
ee ener rr arom Pe 410 
SN EN aids h caaigws ahve ew ee eames 660 





WOU. go0chisaswacatewtaaenen 2,420 





“Snack bar” (at left) replaces conventional breakfast nook in demonstration Total connected load.....15,065 
kitchens being installed by Central Maine Power Company 
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C. F. Hood Elected President 
of American Steel & Wire 


Clifford F. Hood, executive vice- 
president, has been elected president of 
the American Steel & Wire Company, 
the Cyclone Fence:Company and the 
Standard ‘Fence Company, all. sub- 
sidiaries of the United States Steel 
Corporation. He is succeeding C. F. 
Blackmer, who has resigned as an 
officer and director of these companies 
and smaller affiliates. M. W. Reed, 
vice-president of the wire company, 
has been elected a director. Mr. Hood 
recently was elected a director and 
member of the executive committee of 
the United States Steel Corporation of 
Delaware, the new management unit. 


P Isaac Comeaux, chief city account- 
ant of Seattle, has been named to the 
position of assistant to J. D. Ross, 
Bonneville administrator. Mr. Co- 
meaux has been in the service of the 
city of Seattle for 33 years and since 
1918 has been chief accountant. Mr. 
Comeaux was born in Quebec. W. 
C. Thomas, assistant chief city ac- 
countant, will take Mr. Co- 
meaux’s duties. 


over 


> D. C. Hess, for sixteen years gen- 
eral superintendent of the Richmond. 
Ind., municipal electric system and 
one of the best known municipal 
utility operators in the Middle West, 
has resigned to become assistant to 
the general manager of the Indian- 
apolis Power & Light Company. A 
native of Indiana, Mr. Hess obtained 
his early experience with Insull com- 
panies in Indianapolis, Anderson and 
Crown Point, Ind. When he took 
charge of the Richmond plant its net 
value was $600,000. It now has a 
net value of than $4,500,000 
and its earnings in 1937 will be ap- 
proximately $485,000. A $1,000,000 


improvement outlined by 


more 


program, 
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Mr. Hess, has been launched and will 
require 18 to 24 months to complete. 
Mr. Hess will assume his new duties 
around January 1. C. Ray STEvEns, 
purchasing agent at the plant, has been 
named successor to Mr. Hess. 


D. C. Barnes New President 
of Engineers Public Service 


Donald C. Barnes, who was elected 
president and a director of Engineers 
Public Service Company (ELECTRIC 
Worip, December 25, page 7), has 


Bachrach 
been actively engaged in the public 
utility industry since graduation from 
Harvard in 1904. During 23 years of 
this period he has been an executive 
of companies which are now sub- 
sidiaries of Engineers Public Service 
Company and has served for three 
years as a vice-president of Engineers 
Public Service. 


> F. H. McCormick is now chief en- 
gineer of the electric range engineering 
department of the Frigidaire Division, 


General Motors Corporation. Before 


joining the Frigidaire organization 
Mr. McCormick was assistant chief 


engineer of Edison General Electric 





ABOUT PEOPLE 


Appliance Company. He started his 
manufacturing career with General 
Electric at Pittsfield, Mass. Previously 
he had been identified with the Wash- 
ington Water Power Company in 
Spokane. As a utility man he sold and 
serviced some of the first electric 
ranges built in 1911. From 1922 to 
1935 he was assistant chief engineer 
for Edison General Electric Appliance 
and then he moved to Dayton. 


> Duptey M. Diccs, special represen- 
tative of the General Electric Illumin- 
ating Laboratory at Schenectady, was 
recently made a junior member of the 
American Society of Safety Engineers, 
the engineering section of the National 
Safety Council. Mr. Diggs is prom- 
inently identified with the nation-wide 
movement to improve visibility condi- 
tions at night along arterial streets 
and highways that have abnormal 
night accident rates. 


> Leonarp F. Harpy. for the past 
fifteen years a commissioner of the 
Massachusetts Department of Public 
Utilities, and whose term recently ex- 
pired without reappointment, has been 
named secretary of the board, succeed- 
ing Allen Brooks. Mr. Brooks, who 
became secretary for the time being 
upon the death of the late Andrew A. 
Highlands, resumes his former posi- 
tion of administrative secretary of the 
commission, with headquarters at the 
State House, Boston. 


> GC. M. L. SoMMERMAN, research 
engineer for the American Steel & 
Wire Company, Worcester, Mass., has 
been awarded the Alfred Noble Prize 
for 1937 for his paper “Properties of 
Saturants for Paper-Insulated Cables,” 
presented at the 1937 summer con- 
vention of the American Institute 
of Electrical Engineers. Following 
graduation from Johns Hopkins Uni- 
versity in 1929, Dr. Sommerman be- 
came a research assistant at that in- 
stitution, devoting his attention to 
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WORTHINGTON PRODUCTS 

FOR INDUSTRY 


AIR CONDITIONING EQUIPMENT 


REFRIGERATION AND 
ICE PLANT EQUIPMENT 


AIR AND GAS COMPRESSORS 
DIESEL ENGINES 
GAS ENGINES 
STEAM CONDENSERS | 
STEAM-JET EJECTORS | 
FEEDWATER HEATERS 
PUMPING EQUIPMENT 
V-BELT DRIVES 
LIQUID METERS 
ROCK DRILLING EQUIPMENT 
CONTRACTORS AIR TOOLS 





All types for generator 
and equipment drives 


SPEED-INCREASING GEARS 
SPEED-REDUCING GEARS 


Literature on request 
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HE history of every company that has become 

associated with Worthington has been one of 
wider engineering understanding, expanded re- 
search facilities and access to broader markets. 
These associations have developed the ability of 
each to better serve its patrons. New friendships 
have been formed with the addition of each new 
unit ...and more enterprises have learned to depend 
upon Worthington for a greater range of products. 


. 
HE INTEREST which the Worthington Piimp 
and Machinery Corporation Has" acquired 
in the Moore Steam Turbine Corporation of 
Wellsville, New York, adds to the list of 
products sponsored by Worthington, a line of 
steam turbine equipment second to none. We 
propose to provide Moore Steam Turbine 
Corporation with the benefit of our engineer- 
ing resources, in matters pertaining both to 
application and metallurgy, so as to employ 
fully the expanded manufacturing facilities 
recently completed at the Moore Plant in 
Wellsville, New York. 


It is the determination of both the Moore 
and the Worthington organizations to con- 
tinue the steady progress of development 
which has characterized the policy of the 
Moore Steam Turbine Corporation through- 
out its existence. The fine reputation which 
Moore products enjoy in many industries, in- 
cluding Petroleum, Chemical, Public Utility 
and Shipbuilding, is based upon a standard 
of quality which will be maintained. 





WORTHINGTON PUMP AND MACHINERY CORPORATION 


General Offices: HARRISON, NEW JERSEY 
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TELECHRON TIME MARCHES ON—Henry E. Warren, president Warren Telechron 
Company, Ashland, Mass., (left) receives a 25th anniversary testimonial book from his 
first employee, Chief Inspector T. Durmer, representing 1,200 men and women 
of the factory personnel, at a pageant meeting held recently in the Framingham 
Memorial Auditorium. The book contains the signature of every Telechron employee 
and a comprehensive history of the enterprise. The occasion also marked the tenth 
anniversary of the opening of his first separate factory by Mr. Warren, who has 
been credited with more than 100 inventions of electrical and mechanical interest. 


investigations sponsored by the former 
National Electric Light Association. 
In 1931 he became an assistant physi- 
cist for the Consolidated Gas, Electric 
Light & Power Company of Baltimore, 
and in 1934 he joined the research 
engineering staff of the American Steel 
& Wire Company, where he has been 
in charge of fundamental résearches 
on properties of materials for use in 
high-voltage cables. He is active in 
committee work for the A.I.E.E. and 
the National Research Council and 
holds membership in the American 
Physical Society, American Associa- 
tion for the Advancement of Science 
and the American Society for Testing 
Materials. 


> Pau. Potter of Riceville has been 
made manager of the Central States 
Power & Light Company at Fayette, 
Iowa, and Watrace Ries, manager 
for the past year, has been transferred 
to the Calmer, Iowa, office. 


> ALBERT J. Brock has been appointed 
representative of the General Electric 
Home Bureau in St. Louis and the 
surrounding territory. The Home Bu- 
reau consolidates all of the company’s 
activities in the home-building field 
and its representatives act as liaison 
between builders in their territory and 
the various distributors and offices of 
the company handling wiring, con- 
struction materials, air conditioning 
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equipment, lighting and home appli- 
ances. Mr. Brock has been associated 
with the merchandizing of electrical 
appliances in St. Louis for a number 
of years. 


> J. B. Dyer, who served in various 
electrical engineering capacities with 
General Motors Corporation for ten 
years, before becoming associated 
with the Frigidaire Division more than 
a year ago, is now chief engineer, elec- 
tric washer and laundry equipment 
department, Frigidaire Division. Mr. 
Dyer was formerly mechanical and 
electrical engineer with Westinghouse 
Electric & Manufacturing Company at 
East Pittsburgh, Pa., for five years 
and an engineer with the Wagner 
Electric Company at St. Louis, Mo., 
for ten years. 


> C. E. ANDERSON has been appointed 
auditor of the appliance and mer- 
chandise department of the General 
Electric Company with responsibility 
for its accounting and financial op- 
erations at both Bridgeport and 
Cleveland. H. P. SmitrH, who has 
been auditor for the Cleveland appli- 
ance division, will henceforth per- 
form special duties at Bridgeport re- 
lating to appliance sales and will be 
responsible to C. M. Snyder, appli- 
ance sales manager. A. LInpEN- 
MEYER has been appointed accountant 





of the specialty appliance division of 
the appliance and merchandise de- 
partment at Cleveland. 


> R. C. Mason, who has been for sev- 
eral years a research engineer for the 
Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa., 
has recently become associated with 
the Physisch Laboratorium, Utrecht, 
Netherlands. Mr. Mason is a native 
of Bentonville, Ark., and electrical en- 
gineering graduate of the University 
of Arkansas. Before his connection 
with the Westinghouse research lab- 
oratories, he served as engineer in the 
materials and process engineering de- 
partment. 


OBITUARY 


Marshall P. Maxwell 


Marshall P. Maxwell, president of 
the Memco Engineering & Manufactur- 
ing Company, manufacturer of elec- 
trical switchgear, with headquarters in 
New York, died December 21, in his 
fifty-fourth year. Mr. Maxwell became 
associated with the electrical industry 
in 1910, when he joined the sales 
organization of R. Thomas & Sons 
Company, East Liverpool, Ohio, man- 
ufacturer of high-voltage electrical por- 
celain. The greater part of his long 
association with the Thomas company 
was spent in the capacity of eastern 
sales manager. This position he re- 
signed in 1932, to organize a sales 
company to act as eastern represent- 
ative of the Porcelain Products Com- 
pany of Parkersburg, W. Va., and to 
handle several other well-known lines 
of electrical products. 

In addition to his sales interests he 
found time to organize in 1918 the 
Memco Engineering & Manufacturing 
Company, of which he was president 
up to the time of his death. 


> ArtHUR A. DraBBe, head of the 
Star Electric Company, Woonsocket. 
R. I., died suddenly in that city 
December 15. He was born in Leices- 
ter, Mass., 65 years ago and had been 
an active figure in Rhode Island elec- 
trical circles for about 25 years. 


> SamMuEL Moore, general superin- 
tendent of service and erection and 
chairman of the labor advisory coun- 
cil of the Allis-Chalmers Manufac- 
turing Company, West Allis, Wis.. 
died December 14, following a heart 
attack. Mr. Moore had been employed 
by Allis-Chalmers for 43 years. 
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Wagner DISTRIBUTION 


TRANSFORMERS have 
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Wagner types HEB-HE distribution trans- 
formers are manufactured in all com- 
mercial frequencies and voltages in sizes 
1!2 to 500 kva. For full information on 
Wagner distribution transforraers write 
for Bulletin 180 





@ THEY ARE EFFICIENT. Wagner Types HEB and HE dis- 
tribution transformers have low core and copper losses and 


their ratio of losses are such that they have good all-year effi- 
ciencies. 


@ THEY ARE WELL DESIGNED. Dueto precision of manu- 
facture, careful selection of materials and parts, and intelligent 
engineering, Wagner transformers have all the features that are 
necessary for satisfactory performance, and yet they are un- 
usually advanced in modern design. 


@ THEY ARE THOROLY TESTED. All parts and completed 
transformers are carefully tested to meet exacting specifications 
according to the latest transformer standards — an assur- 
ance that Wagner transformers are reliable, free from defects, 
and will give many years of continuous duty. 


@ THEY WILL GIVE SATISFACTORY SERVICE. Wagner 
transformers of today are the result of constant improvement 
in their mechanical design and efficiency, gained from the ex- 
periences of highly trained Wagner engineers and transformer 
users .. . working hand in hand ... during 45 years of pioneer- 
ing and developing. These years of experience have enabled 
Wagner engineers to determine the electrical designs that are 
best for satisfactory service. 


@ THEY HAVE IMPROVED FEATURES. Wagner trans- 
formers are representative of the latest developments in trans- 
former design and manufacture... bushing and insulation 
coordination, steel tanks, protected and reenforced end-turns, 
non-aging silicon-steel cores, advanced core assemblies, extra- 
strong element structures. 


@ THEY ARE CAREFULLY CONSTRUCTED. In the coil 
winding, core construction, assembly and tank construction ot 
every Wagner distribution transformer there is that extra skill 
and care that only experienced men under competent super- 
vision, can impart into a product. Every step is double checked. 


@ CONVENIENT SERVICE FACILITIES. Because Wagner 
maintains 25 branch offices, warehouses, and service stations 
in all parts of the country, Wagner can give better and quicker 
service to your needs. 


WasnerElectric Corporation 


6400 Plymouth Avenue, Saint Louis,U.S.A. 
Dam woer OR ME RS 
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Expect Record Year 
for Home Appliances 
The 1938 line of Stewart-Warner 


electric refrigerators was shown to In- 
land Empire dealers last week at the 
Dessert Hotel, Spokane. About 75 
dealers attended from western Mon- 
tana, northern Idaho and_ eastern 
Washington. 

T. Tobin, northwest manager for 
the company, pointed out that the 
Stewart - Warner company believed 
1938 would offer the greatest market 
in history for home appliances and in 
keeping with the belief had spent be- 
tween $3,000,000 and $4,000,000 in 
buying the Marmon motor factory in 
Indianapolis and transforming it to 
its use in an expansion plan. 

“This increased factory space will 
permit us to manufacture all units of 
the refrigerator instead of buying 
some as we have done,” he said. “We 
believe the so-called recession of the 
last 60 days is one largely of rumor. 
With the great wave of home building 
that has been going on there will be 
a big increase in sales of home ap- 
pliances.” 

. 


Graybar Expansion in 1937 


During the last quarter of 1937, 
due to the expanding business, the 
Graybar Electric Company has moved 
to more extensive quarters in four 
districts—Hammond, Ind., Salt Lake 
City, Utah; Columbus, Ohio, and 
Knoxville, Tenn. Several more moves 
are contemplated this year. 


o 
Westinghouse Gives Bonus 
The Board of directors of the West- 


inghouse Electric & Manufacturing 
Company authorized a special Christ- 
mas payment to employees, computed 
on the basis of $1 for each year of 
service with the company, with an ad- 
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ditional bonus of $5 for each em- 
ployee. The total thus distributed for 
the holiday season will be about $750,- 
000, with 52,000 employees partici- 
pating. 


Manufacturers Issue 
Karnings Statements 


Among the electrical manufacturing 
companies that have recently issued 
earnings reports are the following: 


ServeL, Inc.—Including subsidiaries, fis- 
cal year ended October 31, net profit $4,666,- 
802 after depreciation, interest, federal in- 
come taxes, federal surtax on undistributed 
profits and other deductions. After dividend 
requirements on the 7 per cent preferred 
stock, the profit is equivalent to $2.59 each 
on 1,781,426 shares of $1 par common stock. 
In the preceding fiscal year the company 
earned $4,240,355, or $2.35 a commen 
share. Net profit for the quarter ended 
with October amounted to $215,428 after 
similar deductions, equal to 11 cents a 
share on common, compared to $2,158,946, 
or $1.20 a common share, in the preceding 
quarter and $447,843, or 24 cents a common 
share, in the October quarter of last year. 

Eureka Vacuum CLEANER—Nine months 
to September 30: net profit, $53,179, equal 
to 22 cents a share on 240,395 shares of $5 
par capital stock, compared with $165,766, 
or 69 cents a share last year. September 
quarter: net loss, $50,525, contrasted with 
net profit of $44,384, or 18 cents a share in 
June quarter, and $9,904, or 4 cents a share 
in September quarter a year ago. 

York Ick Macuinery—Year to September 
30: preliminary report shows net income of 
$970,057, equal to $3.69 each on 161,481 
common shares after preferred dividends. 
In preceding year net income was $165,586 
or $3.10 each on 53,371 preferred shares. 

Howe.tt Evectric Motors—Net sales for 
the first eleven months, $1,451,095, compared 
with $1,249,220 for the entire year of 1936. 


Date Set for G.E. Hearing 


SEC has called a hearing for Jan- 
uary 6 on applications by the General 
Electric Company, Electrical Securi- 
ties Corporation and the .G.E. Em- 
ployees Securities Corporation for ex- 
emption as holding companies from 
the provisions of the Public Utility 
Holding Company Act of 1935. 


AND MARKETS 


Construction Spurs 
Automatic Heating 


The sale of automatic heating equip- 
ment for the last few years has shown 
a steady increase which parallels that 
of residential construction, according 
to E. L. Sylvester, sales manager for 
Kelvinator’s automatic heating depart- 
ment. “The sales of automatic coal 
stokers for the first seven months of 
1937, for instance, show a gain of 71 
per cent over the same period last 
year and of 246.96 per cent over 
1935,” Mr. Sylvester states. 

“This increase is in line with de- 
velopments in new building construc- 
tion, which for the first half of last 
year stood at the highest mark since 
1930, with 65 representative cities, 
reporting 138,185 building permits 
issued during this year. 

“While new construction in resi- 
dences increased 36 per cent over this 
period, alterations and repairs on resi- 
dences also increased 36 per cent,” 
Mr. Sylvester points out. “Installa- 
tions of modern heating systems ac- 
count for a considerable part of this 


latter figure.” 
+ 


Mills Predicts Range Sales 
to Total 515,000 in 1938 


Barring further business recessions, 
the co-operating electric range indus- 
try should sell at least 515,000 units 
in 1938, according to Reese Mills, 
electric range sales manager for West- 
inghouse Electric & Manufacturing 
Company. He estimated 1937 sales as 
totaling 400,000 units, a 25 per cent 
increase over 1936. 

The electric range has not reached 
the point in its sales curve where its 
sales promotion can be dropped, de- 
clared Mr. Mills. On the contrary, 
he said, it is now at the stage where a 
continuation of aggressive advertising, 
promotion and sales efforts are essen- 
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tial on the part of all manufacturing, 
distributing and retailing agencies. 
He also expressed the belief that the 
local utilities would continue to fur- 
nish the spearhead of this promotion 
in 1938. 


District Managers 
Given New Territory 


Electrical manufacturing companies 
have recently announced the following 
assignments to their sales staffs: 


Proctor Electric Company, Walter E. | 


Trittipo, Mid-Western sales manager. Mr. 


Trittipo, who for the past year has covered | 
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CONNECTORS 


BURNDY GROUNDEM TYPE GH 


For clamping ground conductor 
to driven rod. Slips over top of 
rod or around conductors. Sturdy; 





non-corrosive. 
the Chicago territory, now extends his super- 


vision over the whole central part of the | 
country approximately bounded by Pitts- | 
burgh, Denver and New Orleans. 

Edison General Electric Appliance Com- 
pany, A. A. Borgemenke, district manager 
in the Philadelphia territory, to succeed 
M. H. Beekman, who has been promoted to 
head Hotpoint kitchen sanitation division. 
George H. Smith, who has been sales head 
of the home laundry division, has been 
made manager of the refrigeration division. 
Harry E. Warren has been appointed to 
succeed him. 

General Electric Company, Fred Sinder- 
mann, manager, electric fan sales section, 
appliance and merchandise department, 
Bridgeport; F. C. Dazley, sales manager, 
and F. C. Ralph, commercial engineer, ac- 
cessory equipment sales section, construc- 
tion materials division, Bridgeport; F. A. 
Parnell, sales manager, conduit and wire 
sales section, construction materials division; 
H. E. Merrill, advertising manager, con- 
struction material sales division. Harold T. 
Hulett has been advanced from assistant 
manager to the position of manager of com- 
mercial refrigeration section, specialty ap- 
pliance sales division, appliance and mer- 
chandise department, Cleveland. 





BURNDY GROUNDEM TYPE GR 


For joining ground bus at right 
angles to driven rod or pipe. 
U-bolt, nuts, lockwashers of non- 
corrosive Everdur. 








Sees Good Refrigerator Year| 


Somewhere around two million 
electric refrigerators will be sold in 
1938, according to George W. Mason, 
president of Nash-Kelvinator Corpora- | 
tion. | 

Speaking at the recent national | 
convention of the Leonard division in | 
Detroit, Mr. Mason added that the 
company’s sales had increased each 
year for 23 consecutive years, and he 
expressed confidence there would be 
another increase in 1938. 


New York Metal Prices 
Dee. 21, 1937 Dec. 27, 1937 | 
Cents per Cents per 


BURNDY GROUNDEM TYPE NT 


For tapping cables, from main 
grounding cable to apparatus, 
electrodes or grounds. Supplied 
fox all conductor combinations. 











Pound Pound 
Copper electrolytic .  10.125* 10.125* 
Lead Am. S. & R. price. . 4.75 4.75 | 
Antimony meetings 14.00 13.75 | EN INE 
Nickel ingot... 35.00 35.00 | Ti Fe 
Zine spot aoa 5.35 5.35 | 
Tin Straits. aia 42.00 
Aluminum, 99 per cent... 20.00 20.00 | > d St NEW YORK 1 Y 
. 459 a 133 TA y a 
* Delivered Connecticut Valley. 
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SPLICING 
SLEEVES 


WESTERN 
UNION 
COMPRESSION 











The answer 
to present 
dayre- 
quirements 
for com- 
munication 
wire joints. 


Splices and 
dead 


are 


ends 
made 
quickly, easily 
and uniformly. 


@ Clean wires are pushed 
all the way through the 
sleeve and the sleeve is 
pressed three times with a 
small light tool. Guess 
work is eliminated. Line- 
man can see that wires are 
in proper position. The re- 
sulting joint is gas tight 
even under severe corro- 


sive conditions. 


Write for Bulletin 
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Field Reports on Business 


As the year closes business activity sticks close to the early low. Christ- 


mas trade was under a year ago. 
standstill. 


Forward buying is practically at a 
Charges by the Administration that monopolistic practices 


are to blame for the recession has left industry uneasy. 


NEW YORK 


Charges by the Administration that 
monopolistic practices are to blame for the 
present recession in industrial activity in- 
stead of the reform program, and the indi- 
cations that the “big stick” has not been 
forgotten has left business in an uneasy 
state as the year closes. Industrial leaders 
sounding an optimistic note for the new 
year express hopes that Congress will re- 
move or alter present punitive measures so 
that business can again move forward. 

Christmas trade in many lines failed to 
live up to early expectations. Retail out- 
lets report sales under a year ago. Caution 
and selective purchases ruled trade during 
the season. Orders for new stock are small 
as inventories are being checked. There is 
little forward buying of heavy equipment. 

Utilities are losing hope that much will 
result from the President’s conferences with 
industry leaders. Washington reports indi- 
cate that Mr. Roosevelt has not given up his 
program to bring the utilities to his way of 
thinking. The future course of the indus: 
try, and the extent to which it can expand 
its facilities, will depend largely on the 
outcome of suits now before the courts. 

With power production under a year ago 
careful consideration is being given to plans 
to increase present capacity. Load _build- 


| ing is likely to be the predominant note in 


utility activities during the year. 
NEW ENGLAND 


The seasonal recession in sales of  in- 
dustrial electrical equipment in the New 
England area appears on the surface to be 
marked and somewhat disheartening, but on 
careful study is revealed to be due in no 
small way to the prolonged and_ steady 
trend in orders for electrical supplies that 
prevailed without perceptible slackening 
during the first ten months of the year. 

New England bought equipment during 
this period to a degree far beyond ex- 
pectancy and thus exceeded in many cases 
quotas established for distribution in this 
area of the most prominent needs in both 
industrial and power generation fields. In 
view of these encouraging accomplishments 
of the past year when studied month by 
month there need be no uncertainty for the 
coming year, and representatives of the 
electrical industry in this district are look- 
ing forward in the expectation of continuing 
along a steady trend in sales. 

During the past fortnight negotiations 
have progressed in connection with foreign 
commitments for electrical equipment. A 


prominent Massachusetts machine manu- 
facturer recently received an order for 
thirty large motor-driven special-purpose 


machines and a well-known electric furnace 
builder reports inquiries on a large scale 
for a number of special heat-treating 
furnaces. 

Utility buying is at a low level; industrial 
orders are limited to the fulfillment of 
emergency demands from machine manu- 
facturers. Factory lighting is progressing. 
Holiday season sales of electric appliances 
maintained a trend about comparable with 
last year. The A. G. Gilber Company, 
Conn., manufacturer of electrical supplies, 


plans to add a new unit to its plant at a 
cost of $100,000. 


PACIFIC COAST 


Retailers of electrical merchandising are 
commenting widely that the more expensive 
grades of any item are moving better than 
the cheaper and that more customers come 
with a specific device in mind rather than 
as shoppers. The total volume of sales, 
however, will probably be a shade less than 
1936 because it was compressed into a 
shorter time. 

Considerable private building is reported, 
such as $500,000 alterations to the Hotel 
Empire, $250,000 alterations to the Hearst 
Building and a $500,000 insurance and a 
$400,000 apartment building, all in San 
Francisco, while the Los Angeles area in- 
cludes a $400,000 apartment building, $300,- 
000 medical center for Beverly Hills, $500,- 
000 dry goods building for Los Angeles, a 
proposed county building for San Diego 
and a $1,250,000 livestock fair building for 
Vernon, the latter to be financed jointly by 
the city, the state and WPA. 

Electrical machinery purchasing is quiet, 
though there is an exceedingly active market 
temporarily for radial gates, hoists, towers, 
structural steel for transformer circuits, 
lightning arrester supports and the like for 
government projects. 

Low bid for telephone equipment for the 
Colorado River aqueduct pumping plant was 
$23.482. Minidoka, Idaho, has _ ordered 
$22,000 of 2,000-kva. transformers and 600- 
amp. circuit breakers. The San Francisco 
terminal for electrified suburban service 
across Bay Bridge is in concrete pouring 
stage; piles and concrete piers of approach 
trestles are finished and catenary bridges 
for main trolleys in East Bay yards are 20 
per cent complete, so that the electrical 
machinery peak will be reached about mid- 
year. 


CHICAGO 


Reports from wholesalers and _ principal 
retail establishraents reveal that holiday 
trade is running from 5 to 25 per cent below 
that of 1936. Sales experiences were not 
uniform, however. Retailers handling better 
grade of merchandise made a much better 
showing, a few making slight gains over a 
year ago. 

Industrial activity declined still further, 
resulting in additional employment reduc- 
tions and wage cuts. Electrical energy out- 
put in Chicago ran contrary to the national 
trend and increased 1.5 per cent over the 
corresponding period a year ago. Telephones 
in use increased 5 per cent over November, 
1936. 

Of the manufacturers reporting to the 
Electric Association, 72 per cent show a de- 
crease in sales during November as com- 
pared to October, while 47 per cent report 
a decrease from November, 1936. Lighting 
equipment sales have declined less than the 
general average, a few manufacturers even 
making substantial gains. 

In spite of the unfavorable condition of 
business at present, the consensus of pre- 
vailing opinion is that the spring of this 
year will see an improvement in most lines. 
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*“‘Smog’’-Proof Insulator 


To provide satisfactory performance in 
districts exposed to fog or contaminating 
influences such as smoke, dust, cement, salt, 
oil spray and chemicals, this new suspension 


QO EEL LE eT 
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scene te 


“Smogtype;’’ with socket cap and ball 
pin or clevis cap and pin; dry flashover 
value, 105 kKv.; wet flashover value, 
55 kv.; dry arcing distance, 9.6 in.; wet 
arcing distance, 4.7 in.; M.&E. rating 
15,000 1b. Ohio Brass Co., Mansfield. 


insulator has been developed. Distinctive 
features include a long leakage distance, 
petticoating exposed to the weather, wide 
spacing between outer petticoats, deep 
metallized inner petticoat for flux control, 
recessed cement level between porcelain and 
pin, coupling arrangement which — saves 
space and protects cap from water dripping 
from unit above, and high-strength sections. 
Shell has 10-in. diameter and 4in. droop, 
allowing liberal clearances between adjacent 
units spaced at 614 in. 


Connecting Devices 


New polarized connecting devices for pert- 
able electrical equipment are said to assure 
protection against electrical hazards by 
reason of their self-closing feature, which 
seals the live portion of the connector when 
the. cap is ejected. A twist to the right 
locks the cap; a twist to the left causes the 





“Hubbellock”’ connecting devices; for 
three-wire services, 20 amp., 125 volts, 
a.c. or d.c., 10 amp., 250 volts, d.c., 460 
volts, a.c.; for four-wire services, 20 
amp., 250 volts, d.c., 30 amp., 600 volts, 
a.c. The Bryant Electric Co., Bridge- 
port, Conn. 


ELectricaL Wortp + January 1, 1938 





EQUIPMENT 


cap to be ejected. The quick break pro- 
vided by the self-ejecting feature plus the 
are-snufiing characteristic of the spring-ac- 
tuated Bakelite plunger is said to make 
these devices suitable as a disconnecting 
means under full load. 


Outdoor Control Switchgear 


Weatherproof switch house of this out-of- 
door metal-clad switchgear incloses a 15-kv., 
2,000-amp. oil-blast circuit breaker with in- 
strument transformers and panel equipped 
with control switch, indicating lamps, in- 
struments, relays and test switches. Pri- 
mary connections are brought out through 
a non-magnetic roof supporting sealed type 
roof entrance bushings. Six vertically 
mounted hook stick switches disconnect the 
circuit breaker from the line. Three-pole 
switch, horizontally mounted on top of the 
framework and operated from the ground 
level, by-passes the equipment during test- 
ing and inspection periods, 





Five-kv. steel switch house; ground 
area, 7 ft. x 8 ft. 6 in. Delta-Star 
Electric Co., Chicago. 


Freeze Preventative 


“Frosto” air line and air tool freeze 
preservative. Sullivan Machinery Co., 
Michigan City, Ind. 

An improved system of air line and air 
tool freeze preventative has been developed 
particularly for industrial applications 
where electric current is available for its 
operation. Product is vaporized and fed 
into compressed air line near compressor as 
fast as necessary to prevent freezing of 
water vapor in lines and tools. Current 
consumption is said to be small and is 
thermostatically controlled; about a quart 
of the preventative will treat 100,000 cu.ft. 
of free air under worst conditions of tem- 
perature and humidity. 






AVAILABLE 


Battery Charger 


New type of heavy-duty battery charger 
designed for charging large capacity bat- 
teries, such as those used in industrial elec- 
tric trucks, employs the company’s dry, 





Heavy-duty battery charger; output 
capacity, 3,500 watts; operates on 


three-phase, 220-volt line 
Electric Mfg. Co., St. Louis. 


The B-L 


metallic rectifier units. Heavy metal base 
houses transformer supplying rectifier units. 
Mounted above this transformer is a three- 
gang centrifugal blower which propels air 
at a relatively high velocity through radiat- 
ing fins of the three rectifier stacks. It is 
offered for permanent installation or pro- 
vided with a suitable truck for portable 
use. Average charging rate, about 100 amp. 
for lead-acid battery of sixteen cells or 
nickel-iron battery of 25 cells. 


Peak Kilovoltmeter 


Peak kilovoltmeter; ranges from 100 

volts minimum readable value to 16,- 

000 maximum. The Hickok Electrical 

Instrument Co., Cleveland 

This voltmeter for measuring instanta- 
neous peak kilovolts consists essentially of 
a high-voltage rectifier in series with a con- 
denser and electrostatic voltmeter. Briefly, 
it measures instantaneous maximum poten- 
tial of the electron charges collected on the 
plates of a special low-leakage condenser. 
Leakage resistance of the peak kilovolt- 
meter is said to be approximately 10% 
ohms and variations in the resistance of the 
voltmeter have negligible effect on its indi- 
cations. Suggested uses include measuring 
potential difference between first positive 
and first negative piece of damped sine 
wave, measurement of surge voltages of very 
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“MEGGER’ 


TRAQE MARK REGISTERED U.S. PAT OFF. 


INSURANCE 


Top view of ‘‘Meg”’ Insulation Tester 


“saved several 
thousand dollars” 











“We 





have several cases 
where electrical failures were 
prevented — by systematic 





‘Megger’ testing—that saved 
several thousand dollars in 
equipment alone, besides Joss 
of production” 









—says the Chief Electrical 
Engineer of a large steel 
plant. And he explains how 
they plot curves of insulation 
resistance of each important 
piece of electrical equipment. 
From these records they are 
able to detect weaknesses and 
make necessary repairs before 
trouble occurs. 














You too should be able to 
save money and prevent shut- 
down by using a “Megger” 
instrument. 









Descriptive Bulletin 1355-W 
will be sent on request. 


JAMES G.BIDDLE CO. 


<> 
ELECTRICAL es A INSTRUMENTS 


(211-13 Arcu STREET PrLaDeLpnia, Pa. 

















Other Biddle Specialties: 


‘“‘Megger”’ Ground Testers 
“Megger” Capacitance Meter 






“Ducter” Low Resistance Testing Sets 
“Dionic’” Water Tester 


“Frahm” Vibrating-Reed Tachometers 
and Frequency Meters 


“Jagabi” Rheostats 
“Jagabi” Speed-Measuring Instruments 
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short duration and indicating maximum 
value of pulsating d.c. voltages. 


Industrial Vacuum Cleaner 


Suggested applications for this heavy- 
duty, portable vacuum cleaner include 
plants of larger electrical equipment manu- 
facturers, particularly those operating foun- 


7 








“Hoffco No. 5 Super-duty Portable;”’ 
equipped with 5-hp. motor; operates 
two lines of 1%-in. hose of different 
lengths or one line of 2-in. hose. U.S. 

| Hoffman Machinery Corp., Air Appli- 

ance Division, New York City. 

1 

dries in connection with their plants. The 


unit has a dust collector said to have 3% to 
four times the dust storage capacity of 


Welding Preheater 


Speed of installation, simplicity of opera- 
tion, low maintenance cost, accurate tem- 
perature measurement and the fact that it 
can be used to preheat alloy pipes before 
welding and during the welding operation 
without manual adjustment of the elements, 
are advantages claimed for this electric pre- 
heater. Equipment consists of an indicating 
pyrometer, two-heat switch and an arrange- 








average portable cleaners. It is equipped 
with a raising and lowering device and is 
mounted on wheels which are independent 
of those on the unit. Provision is made 
on the unit for carrying space to take care 
of the hose, cleaning tools and accessories. 


Control Stations 


Push-button mechanism of new heavy-duty 
control station is of the unit-type and can 
be mounted in combination of one to ten 
buttons. Units have a set of normally open 
and a set of normally closed, double-break 
silver-alloy contacts. Two-way and _three- 
way selector switches and pilot lights utilize 
the same base and are interchangeable with 
the push buttons. 


“Bulletin 800; maximum d.c. 
2.5 amp., 155 volts; 1.25 amp., 230 
volts; 0.25 amp., 550 volts; maximum 
a.c. rating, 10 amp., 110-220-440-550 
volts. Milwaukee, 
Wis. 


ratings, 


Allen-Bradley Co., 





ment of adjustable heating elements in a 
connecting linkage which holds the heating 
elements in direct contact with the pipe. As 
a result, a temperature of 600 deg. F. is 
reached in less than three-quarters of an 
hour on a 6-in. carbon moly pipe, it is 
said. Heaters are arranged for heating a 
distance of approximately four inches on 
either side of the weld. Two insulating 
blankets insulate heating apparatus without 
inconveniencing welder at his work. 


Pipe preheater for use in field position welding; for use on 220 volts, single phase; requires 


less than 30 kw. for operation; in two sizes, to handle up to 24-in. pipe. 


Furnace Co., Detroit. 


Detroit Electric 
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Proportioning Controller ee ee 
Designed to control fuel-fired 2 — 1 e 

cally heated ovens or furnaces which can- 00 K l tt 

not successfully be controlled by simple 1 Owa 

two-position or three-position type of con- “ i i 


Generator Set 


The new Sterling Crankless Diesel Engine 
has paramount advantages in compactness— 
low equipment cost—freedom from vibration 
—low foundation cost—minimum investment 
and carrying charges. 











| 
“Proportioning Control;”’ three-wire con- . . 7 . e 

trol, 1 or 2 cycles per minute, contact | N ] bl 5 d 100 k ] > 
a0. oP ee oo ee ee ow avallable in /Oan 1lowatt sizes. 
make and break 1 or 2 cycles per 

minute, contact capacity, 25 amp.; 110- | 

220 volts, 60 cycles, standard. Wheelco 


Instruments Co., Chicago. 
troller, a new proportioning control consists 
of an electrical device mounted integral STERLING INTERNAL 
with an indicating, controlling pyrometer 


and operates in conjunction with simple 
valves or contacting equipment. Idea of 


proportioning control is that as temperature HIGH Ww COMBUSTION 
nears desired point the device automatically | | 

functions to proportion fuel input to de- im. % 

mand to maintain this desired temperature. DUTY ENGINES 

It accomplishes the effect of a continuous 


input variation by varying the ratio of “On” 
time to “Off” time in a time cycle of pre- 
determined length. 





High-Pressure Boiler Pump 


Features of a new multi-stage pump for 
boiler feed and other high-pressure applica- 
tions include use of double suction impel- 








STERLING ENGINE CO “BUFFALO NY USA 


STERLING CRANKLESS DIESEL ENGINE. 100 K.W., 1200 
R.P.M. Generator Set. Engine and generator mounted on cast iron bed- 





“Doubleton” four-stage _ centrifugal plate, which is internally ribbed and braced and provided with a double | 
boiler feed pump, with horizontally split anit . - J . 

casings for pressures of 1,500 lb. and edge. Units are connected with a Sterling Thermoid type flexible coup- 
above. Allis-Chalmers Mfg. Co., Mil- | 


waukee, Wis 





ling within a cast housing at the driving end, fully enclosing the coupling. 
This is a completely assembled unit, requiring only connection of water 
lines, exhaust lines, fuel lines, and thermocouples and switchboard, to be 


lers and the double balance of the rotating 
element. Double suction impellers provide 
axial balance and positions of the successive 


volute passages surrounding each impeller ready for immediate service. It is a self-contained unit, with oil coolers 
are made so as largely to equalize unbal- : : . fa 
imced suid fevess on the: indlions. | and filters, electric starters, generator for charging the batteries mounted. 
i | Batteries are part of the regular engine equipment. 
i ci | ; ; ; ] 
Coil-Winding Head Larger sizes of these remarkable engines are being developed, 


and will be thoroughly proven and offered early in 1938. 


Investigate the merits of these valveless engines! 


“Midget” coil-winding head. Ideal Com- 

mutator Dresser Co., Sycamore, IIl. 

Designed for making coils 134 x 4 in. 
minimum up to 844 x 6 in. maximum, this 
coil-winding head can be mounted and used 


a See of any lathe having a 12-in. | | STERLING ENGINE COMPANY 





wing or a, or on a — Home Office and Plant, Branch Office | 
Jnit consists of a machine ase with two : 
Crossarms. Six spaces are provided on the 1270 Niagara Street, Dept. C-2 900 Chrysler Bldg. | 
spindle for coils. Open construction allows Buffalo. New York. New York, i 2: | 
Operator to wind all six coils in_ series, ' | 
elir iinating necessity of soldering and taping —_—__— 
joints, 
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INSULATING 








DILECTO phenol fibre 
DIAMOND VULCANIZED FIBRE 
CELLULAC, VULCOID 
MICABOND a bonded Mica 


Insulating Tubing has been a special study of the Con- 
tinental-Diamond Fibre Company. If you have an insulat- 
ing problem involving the use of tubing we can help you 
regardless of the type you are now using. 


Our equipment for manufacturing tubing of various sizes 
is most complete. We also have unexcelled facilities for 
fabricating tubing to your specifications. 


Since we manufacture practically every type of laminated 
insulating tubing—including Mica—our recommend- 
ations will be unbiased and you will benefit from our 
knowledge of thousands of applications of insulating 
tubing in all industries. 


We shall be glad to have an opportunity to study your 
particular problem involving the use of Insulating Tubing 
and submit marked samples and quotations whether 
your requirements be standard lengths, cut pieces 
or fabricated forms. 


CONTINENTAL-DIAMOND FIBRE COMPANY 


NEWARK, DELAWARE 


Represented in Canada by Diamond State Fibre Co. of Canada, Ltd., Toronto 











Prudent Investment 


or Prudent Regulation? 
[Continued from page 28] 


that the basis of calculation is the 
fair value of the property; that is, 
that what the complainant is entitled 
to demand, in order that it may 
have ‘just compensation, is ‘a fair 
return upon the reasonable value of 
the property at the time it is being 
used for the public’... the court 
has refused to be bound by any 
artificial rule or formula which 
changed conditions might upset . . . 
The actual cost of the property—the 
investment the owners have made— 
is a relevant fact. But while cost 
must be considered, the court has 
held that is not an exclusive or final 
test. The public has not underwrit- 
ten the investment. The property, 
on any admissible standard of pres- 
ent value, may be worth more or less 
than it actually cost.” (Los Angeles 
Gas & Electric Corporation vs. Rail- 
road Commission of the State of 


California, et al., 289 U. S. 287.) 


Present value fair 


Unless there should be a major 
upset in our whole economic life, 
an upset which would wreck the sys- 
tem that has more widely distributed 
the benefits of utility service in the 
United States than is known in any 
other country, past or present, these 
words should fairly well give the 
general rule for establishing the rate 
base. If principle rather than ex- 
pediency is to govern, this rate base 
will have to be present fair value. 
By relating all that has been placed 
in the service of the public from 
pole-pins to turbo-generators to 
present-day costs and to the present 
value of the service to the public and 
expressing it in the medium of ex- 
change at the actual time and place 
of the investigation, a measure of 
stability and equal justice to all can 
be obtained. In this manner, and in 
this manner only, can non-discrimi- 
natory regulation be achieved. 


ce & 
Commercial Appliance Sales 


Commercial sales by the Georgia 
Power Company during the first ten 
months of 1937 amounted to $410.- 
101. October sales included $5,290 
in water pumps, current campaign 
feature; $3,336 in air conditioning 
equipment, and $9,929 in commercial 
heating equipment. 
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MORE THAN 


‘3000 
in CASH PRIZES 
iT Oecd | 


BANNER YEAR FOR ELECTRNL WATER HEATER SALES IN 1938 


$10 prizes each month and one grand prize of $100 at the 
SALESMEN OF UTILITIES end of the year for letters on “How I Sell Electric Water 
OR DEALERS ‘ 


4 6 (} FOR LETTERS FROM RETAIL ‘Twelve contests—one every month through 1938. Three 


Heaters.” Every retail salesman eligible. Everyone has an 
equal chance to pull down this extra cash. 








$100 1st prize—$50 2nd prize—10 prizes of $10 each. Sub- FOR THE BEST WINDOW 
mit photograph of window display used between Jan. 1st $ 
and June 30th. Equal chance for all. Expensiveness of ‘ DISPLAYS BY UTILITIES 


display not a factor. Awards made on basis of sales appeal OR DEALERS ... 














2 and educational value. Contest closes June 30th, 1938. 
C 
; FOR THE BEST NEWSPAPER $250 1st prize—$100 2nd prize—$50 3rd prize. All adver- 
. $ ADVERTISING CAMPAIGNS tising appearing between Jan. 1st and July 31st is eligible. 
“ A campaign shall consist of at least four advertisements. 
: BY UTILITIES OR DEALERS Modest campaigns have as good chance as big ones. Judged 
| d on soundness, ingenuity, consumer appeal. Closes July 31st. 
m 
to 
nt This award is for the utility doing the best all-around elec- AND A NATIONAL CUP 
id tric water heater job in 1938. Factors to be considered are: $ 
x: sales increase over previous year, saturation increase, unit FOR UTILITY 
ce volume, plan and dealer cooperation. Contest closes De- | COMPANIES... . 
of cember 31st, 1938. 
an 
in 
ni- 
FOR TECHNICAL PAPERS pong ee = ees es 
an vantages of the Water Heater Load. wo prizes o 

$ BY UTILITY EXECUTIVES $500 each. Contest closes May ist. Judges to be nation- 
Ss | OR ENGINEERS ... . ally known figures in electric utility engineering field. 
ola 
ten 
| 0,- 
( Detailed information an st rules hav : ' ' ' 
290 on and contest rules have —_ ational Electric Water Heating Council 
ign been released to all utilities and local 


S) CSsr ces Sct THE MODERN KITCHEN BUREAU 
five contests. Ask about them or write to: 420 LEXINGTON AVENUE - NEW YORK, N. Y. 
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MOUNTS ON REPAIR CAR ROOF 





RU UL b 


VED 
Vea PMB eet 


Balancing at Dizzy Heights 
. onasingle gaff 


The “man on the poles” places great con- 

fidence in his climbing gaffs. Brooks 

Adjustable Safety Climbers feature gaffs 
of unusual 

> sturdiness. 

The tough dur- é 

able steel will all 

withstand the 

strain and 

twisting of 


pesatine st RELIABILITY 


+ ogg nl Electrical and Mechanical 
gaffs have 


that bulldog J-D PORCELAIN 
INSULATORS 


J-D Porcelain Insulators—Suspension 
Switch and one-piece, high-voltage 
pin types—combine high mechanical 
and electrical strength with relia- 
bility. Also Strain Insulators, Bush- 
ings, Special Shapes and a complete 
line of Insulator Hardware. 


















Investigate the Brooks 


Adjustable Safety Climb. Lines all over the world testify to 
features, Write us for jJ-D QUALITY. 
full information If you are a J-D user, CONSULT 
a RECORD—if not, CONSULT 
Manufactured 
moans THE JEFFERY-DEWITT 





MELLING FORGING CO. INSULATOR CO. 
Fete hear is a etal 


MASTER-LIGHT TYPE “T”’ 


"Just Point the Pistol Handle” 


A Rugged Searchlight for Trucks and Repair Cars. 
Finished in black enamel and chromium plate. 


ONLY SPOTLIGHT MADE ESPECIALLY FOR PUBLIC UTILITIES 


Mounts on top of car, controls from inside by pointing the pistol 
handle. Light revolves in a complete circle and projects a powerful 
Mile-Away beam, upward to any height or down. Made for locating 
and repairing breaks in line. 


Operates from car battery, ng stays in required position regard- 
less of vibration on rough roads. Ideal fog or gutter light. 


Write today for information regarding complete line of Master-Lights. 


CARPENTER MANUFACTURING CO. 


179 SIDNEY ST. CAMBRIDGE, MASSACHUSETTS 


tablished 1914 Cable Address—"PORTALITE" 
” "las of World's ONLY Complete Line of HIGH POWER HAND SEARCHLIGHTS. 


: oe ANVIL” BRAND 
HIGH GRADE BLOCKS 
HARD PORCELAIN 


Linesmen find 
FOR “Perfect” 
Electrical Specialties Metal Block 
High and Low Voltages gives best service. 
Send for Catalog E.W. 
covering full line. 
Western Block Co. 
Lockport, N. Y. 


NEW YORK CITY 
74 Murray St. 





—~ 


IMPERIAL 
PORCELAIN WORKS 








CHICAGO 
34 N. Clinton St. 


TRENTON, NEW JERSEY 
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Pilot Wire Relaying 


Gives Tie Line Protection 
[Continued from page 39] 


Due to the light contacts of the 
sensitive relay an auxiliary relay with 
a 6-volt coil is used to operate the bell 
alarm and a red light. The latter gives 
a continuous indication that the pilot 
wires are in operating condition. The 
6-volt supply is obtained by means of a 
tap from the main station battery. 
This circuit produces no drain on the 
battery except when a fault occurs on 
the pilot wires, which would be of 
very short duration. The bell alarm 
and red light would be energized from 
the main battery the same as the pilot 
lights and other alarm systems. 

As the main battery is not grounded 
a ground fault on one of the pilot wires 
would produce no indication until a 
ground came on the other pilot wire. 
In order to prevent this remote possi- 
bility a ground detector voltmeter of 
very high resistance is connected 
across the pilot wires to indicate if 
either of the wires become grounded 
or even partially grounded. This read- 
ing would be taken by the operator 
on duty at each substation. 

This method of relay protection pro- 
vides a very fast and reliable means 
of securing prompt clearance of faults 
on the tie line. Since no time sequence 
with other relays was involved, no 
changes were necessary in the protec- 
tive circuits of adjacent lines. 


| Probe Staten Island Rates 


The demand of New York’s Mayor 
La Guardia that the Staten Island 
Edison Company reduce its rates at 
least 15 per cent ($400,000), which 
was made last September, has been 
consolidated by the Public Service 
Commission with its inquiry into the 
accounting methods of the company. 
Company is an affiliate of the Asso- 
ciated Gas & Electric System. 


Florida Power Aids State 


Florida Power & Light, at the re- 
quest of Governor Cone, came to the 
aid of a depleted state treasury when 
it made a $100,000 cash payment on 
taxes not due for three months. The 
payment was made to help the state 
meet expenses of the general revenue 
fund, behind about $800,000 in its 
obligations. 
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Tunnel Design Provides 


Safety and Economy 
[Continued from page 31] 


tiple-speed motor drives led finally 
to the selection of a dual motor drive 
giving four speeds from 112 to 450 
r.p.m. on fans ventilating the river 
sections of the tunnel. This drive 
consists of a combination of two 
two-speed, 440-volt, three-phase squir- 
rel-cage induction motors, connected 
in tandem. The larger of the two 
motors is direct connected to the 
fan and operates at 450 and 300 
r.p.m. The smaller motor is con- 
nected to the shaft of the larger mo- 
tor through an over-running clutch 
and drives the fan through the larger 
motor by means of a 4:1 gear re- 
duction of 225 and 112 r.p.m. This 
arrangement gives speeds that are 
100, 66, 50 and 25 per cent of the 
full load speed of the larger motor. 
Horsepower output of these motors at 
the various fan speeds is given in 
the accompanying table. 


Control of fan speed 


Individual fan drives can be con- 
trolled as to speed in three ways: 
(1) From speed selector switches 
on the central supervisory control 
board in New Jersey; (2) from sim- 
ilar speed selector switches on the 
local control panel; (3) from the 
motor control cabinet at the fan lo- 
cation. A transfer switch on the 
local control board prevents opera- 
tion of local equipment from the 
local control panel before the cen- 
tral supervisory has been released. 

Interlocks are also provided in the 
motor control cabinet. In this cab- 
inet is a three-position transfer switch 
and a key. In one position the mo- 
tor can be controlled either from the 
supervisory board or from the local 
board on the control floor of the 





Data on Four-Speed Fan Drive 
Motors for River Sections of 
Lincoln Tunnel 


Motors Large Small | Fans 


=e 


Re td 
'. blower 250) 75 | 30 | 4 |\272,000) 3.00 | 3 








Volume} Static 
cu.ft. | pres- | 
per sure, in. 

112,\} Fan {of water No. 























N.Y. blower| 280] 85 | 35 











5 ||280,000| 3.75 | 3 


X\ 


N. J. exhaust] 175) 50 | 22 








N.Y exhaust 175 50 | 22 


_ 
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building. In the second position the | 
motor can be controlled only from 
the motor control cabinet. In the 
third position the motor is stopped 
and the key may be withdrawn. This | 
key permits opening the motor dis- 
connect switch and possession of the 
key by any one insures that the mo- | 
tor cannot be operated. 


Tuned-frequency control 


A tuned-frequency speed control | 
of unusual design is used not only 
to govern operation of the contactors 
controlling the multi-speed motor 
winding circuits so that they are re- 


; Speed _ 
Condensers. indicator 


O) 
+ : | 


NY) ‘ P ~ f oa 

~Il! | At local 
geared to Aj Split-coil and central 
fan shaft {| reactances supervisory 


he : board 
Speed No! : 


enieinnal 


Tuned frequency relays controlling 
ofor-winaing contactors 


4 








[ 
‘Magneto ] 


— Speedof fan 


A- Current through tuned frequency relay 
B- Voltage across tuned frequency relay 


C-Vo/tage across terminals of magneto with 
relays in circuit 


D- Vo/tage across terminals of magneto | 
without relays in circuit 


Tuned frequency control prevents de- 
velopment of counter torque by four- 
speed fan motors 


Fundamental circuit consists of two capaci 
tance-inductance circuits resonant at dif- 
ferent fan speeds. Relays across inductances 
prevent operation of motor winding con 
tactors except at proper fan speeds. Char- | 
acteristic curves A and B are for one-tune 
frequency only, another set of similar | 


curves is obtained for the second tuned- 
frequency relay. Relays can be made 
to pick up and drop out within 2 r.p.m. 
of fan. 


sponsive to the speed of the fan but 
it also performs a supervisory in- 
dicating function at the New Jersey | 
supervisory board by indicating if 
the damper and relay operate as they 
should when starting and stopping 
the fans. 

By making it impossible to close 
individual motor-winding contactors 
until proper speed has been reached 
the tuned-frequency control protects 
the fans against the counter torque 
and the motor against the high cur- 
rent that would result from throwing 
an induction motor on the line when 
the rotor was revolving above syn-| 
chronous speed. A diagram showing 





by leading Utilities 
and “Industrials” 


The most careful buyers in 
the country use PENN-UNION 
conductor fittings, because of 
their reliability. 


Every PENN-UNION fitting 
is correctly de- 
signed, and care- 
fully tested. Every 
one is dependable 
mechanically and 
electrically. 





More 
than 
6,200 
items— 


For tube, 
bar, cable, 
or wire— 
and all 
combina- 
tions. 


Write 
for the 
PENN- 
UNION 
catalog. 





Sold by leading jobbers 


PENN-UNION 


ELECTRIC CORPORATION 
ERIE, PA 


You'll find it in the complete line — 


= 


UNION 


Conductor Fittings 
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Steel Tower or 
Wood Pole 
Construction— 
Highly experi- 
enced personnel 
—modern equip- 
ment for low- 
cost erection. 
Schulman Erec- 
tion Specialists 
are immediately 
available for the 
most extensive 
projects and 

ot cooperate fully 
with you through every step of the way. 
Let us quote on your next power line 
construction job. 


Ta avy. 
ELECTRIC COMPANY 


537 S. Dearborn Street 


: oN 
AS 
as pict based ” ee 


CHICAGO, ILL. 


Va NOED 189 


COMMUTATORS 
Since 1902 


The CAMERON Electrical Manufactur- 
ing Company has specialized in making 
commutators of highest quality hard 
drawn copper for over 35 years. 

Skilled commutator experts who have 
been with us for years assure first class 
workmanship. 

Play safe—make this your one source for: 


COMMUTATORS 

COMMUTATOR SHELLS 

DUPLICATE COMMUTATORS 
made from original specifications. 


Prompt Delivery 
The CAMERON ELECTRICAL 
MANUFACTURING COMPANY 
ANSONIA, CONNECTICUT 





94 (94) 











the essentials of the tuned-frequency 
control is given herewith. The 
scheme involves a magneto gear- 
driven from the fan shaft and in its 
circuit are connected a condenser 
and inductance in series. The in- 
ductance is provided with a center 
tap and a voltage responsive relay 
is shunted across half of the total 
inductance. The relay is provided 
with a comparatively high ohmic re- 
sistance and low reactance so that 
the power component supplied by the 
magneto goes through the relay. 

The tuning of the resonant circuit 
is such that at all speeds substantially 
below resonance very little current 
flows through the relay, but as the 
speed approaches resonance the cur- 
rent through the relay increases 
abruptly to a value which at reso- 
nance is several hundred per cent 
above that required to operate the 
relays. In the resonant range the 
relay thus becomes critically respon- 
sive to changes in speed of the mag- 
neto and hence in the speed of the 
fan. In fact, this relay can be made 
to pick up and drop out within a 
range of 2 r.p.m. of the fan. It also 
results that the magneto can lose a 
great part of its magnetism with little 
change in resonant speed. 

On the four-speed fan drive two- 
tuned frequency circuits are pro- 
vided, one is resonant at first speed 
(112 r.p.m.) and one at third speed 
(300 r.p.m.). In shifting from a 
given speed to a lower one the relays 
operate as follows: 

From 450 or 300 r.p.m. the tuned- 
frequency relay prevents the 300-r.p.m. 
contactor from closing until the fan has 
decelerated to about 280 r.p.m., a speed 
slightly less than the resonant point of 
the third speed relay. In going from 450 
or 300 r.p.m. to 225 or to 112 r.p.m. the 
fan decelerates to about 100 r.p.m., a speed 
slightly less than the resonant point of the 
first speed relay, at which point the 225 
r.p.m. or 112 r.p.m. contactor closes and 
the set comes up to speed. 

Since it was felt that the lowest speed 
winding of the tandem fan drive motors 
might not provide enough torque to start 
the motor under load, the second speed 
winding is used when starting the motor 
from rest to run at the lowest speed. When 
speed comes to a value slightly below 
minimum operating fan speed (112 r.p.m.) 
the contactor for second speed is opened 


and the low-speed contactor closes. The 
motor then runs at the minimum speed. 


Assurance that the sequence of 
operations in starting the fan, bring- 
ing it up to speed or changing fan 
speed, is given on the New Jersey 
supervisory board and on the local 
board of indicating lights tied in 
with relays regulating operation of 
fan motors. When fan equipment is 


stationary the light is out, when 
starting or stopping the light on the 
supervisory board is bright until the 
damper has reached its proper posi- 
tion and the proper contactor has 
acted. 


Lighting 

From the viewpoint of safety, con- 
tinuity of service to the tunnel lights 
is, in general, more vital than con- 
tinuity of fan and blower operation. 
In the event of an accident to blower 
equipment it would be a simple mat- 
ter to stop traffic into the tunnel. 
Within a matter of minutes the tunnel 
would be clear of cars. However, if 
lights failed a much more serious 
situation would arise, since all head- 
lights are extinguished on entering 
the tunnel. Instant failure of tunnel 
lights would plunge the tunnel into 
darkness. To avoid this, alternate 
150-watt, recessed lights on one side 
of the roadway in the tunnel are 
connected to one of the New York 
supplies; the others are connected 
to the other New York supply. The 
lights on the other side of the tun- 
nel are connected to the two other 
supplies. Lights are spaced on 20-ft. 
centers and are mounted 12 ft. 6 in. 
above the roadway. Thus in the 
event of an interruption of service 
from either source of supply one- 
half of the lights on one side of the 
tunnel are on and all the lights on 
the other side would remain burn- 
ing. 

Modern sodium-vapor lamps of 
10,000 lumens output each, mounted 
in butterfly type reflectors, are spaced 
six to a block in the approach sec- 
tions to the tunnel between 34th and 
38th Streets and between 39th and 
42d Streets, in New York City. These 
lights provide unusually fine visi- 
bility at a point where visibility will 
promote safety and reduce traffic 
confusion to a minimum. Between 
38th and 39th Streets east of the 
tunnel mouth, where there may be 
considerable interference between the 
north-bound traffic from the south 
to the tunnel and the north-bound 
traffic from the tunnel toward 42d 
Street lighting is by twelve 750-wat 
floodlights and twenty-four 1,000-watt 
lights mounted on six 60-ft. poles. 
This provides a well-distributed, high- 
intensity light with a minimum of 
shadows. Similar lighting is used 
in the New Jersey Plaza, but here 
the poles are 100 ft. high and all the 
lights are 1,000-watt capacity. 
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No Admittance Again 
to River Floods 


[Continued from page 41 } 


The first floor grade is about 3 
ft. above the 1936 peak and the tops 
of the transformer bushings are 
about 6 ft. above the previous flood 
maximum stage. Outdoor buses and 
conductors leading into the building 
are still higher abeve the flood peak. 
The first floor is assigned to regu- 
lators, transfer buses and selector 
switches, the second to regulators, re- 
actors and operating switchboards 
and the third to truck type feeder 
breakers and buses. The first floor 
is at grade 40, the second about 14 
ft. 2 in. higher and the third about 
11 ft. 6 in. higher still. 

The accompanying _ illustrations 
typify the measures taken to insure 
freedom from water damage and 
service interruption in future floods. 

Sixteen pumps with a combined 
rating of 9,550 gal. per minute are 
now available for removing water 
from the condenser floor at South 
Meadow station during emergency. 
These include pumps for motor- and 
turbine-driven house service, clesa 
and dirty water sumps, fire protec- 
tion, air cooler and _ condensate 
pumps for one unit, two turbine air 
washer sump pumps, one boiler ash 
sluicing pump and two portable gaso- 
line-driven pumps (these last aggre- 
gating 2,000 g.p.m.). 


The Prudent Investor’s Side 
[Continued from page 46} 


evoked, the commission promptly 
started proceedings which, if suc- 
cessful, will require the other five 
dams to take out licenses also. 

The tremendous value to naviga- 
tion and interstate commerce of re- 
quiring a license, briefly, is that the 
precise view of the prudent invest- 
ment stated in this article is utilized 
in the recapture by the government 
of a hydro-electric plant at the end 
of fifty years, modified by a cute 
little retroactive device the President 
did not mention. If the government 
should decide that the company has 
charged too much, and made too 
much profit—that amount shall be 
deducted at the time the plant is 
commandeered from the price paid 
to the owners! 

It’s a great help to our merchant 
marine! 
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Cut Costs and Speed Up the Concrete 
Manhole Construction Job by Using— 


PENOTE sectionat stee 
MANHOLE FORMS 


You appreciate that wooden forms, even when well-constructed 
are perishable and wasteful. 


You can eliminate this waste and cut your concrete manhole 
construction costs by the use of Penote Sectional Steel Forms. 


Besides, you will save a lot of valuable time with Penote 
forms, for they are quick to set up and speedily re- 
moved. Any laborer with an ordinary hammer, as his 
only tool, can do the job. 


Penote Forms are flexible, interchangeable, can be 
assembled in a variety of ways, enabling 
you to build many different size manholes 
with one set of sections. 


Experience has proven that Penote Forms 
pay for themselves in the building of but 
five to ten manholes and as they are built 
all of steel they have appreciably no de- 
terioration and are usable for the construc- 
tion of a hundred and more manholes. 
Here’s real economy. 


Let us quote you on these forms. Send 
us a list of your requirements — we'll tell 
you what is needed and be glad to allow 
you to try out a set on approval. Write 
today —there’s no obligation. 









THE CLEVELAND TRENCHER COMPANY 
20100 St. Clair Ave., Cleveland, Ohio. 


TYPE WD 


Absence of all rapidly moving parts, contacts, and 


timing mechanisms results in a meter of exceptional 





dependability and eliminates loss of demand readings. 


SEND FOR YOUR COPY OF CATALOG TO 


LINCOLN METER COMPANY 


SPRINGFIELD. eS Se Tere) 
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EXPERIENCED 
AND QUICKLY AVAILABLE 
CONSTRUCTION | 
ORGANIZATION | 


TRANSMISSION LINES 

SUBSTATIONS 

RURAL LINES 
OVERHEAD-UNDERGROUND 



































































*Our twenty-five years of con- 
struction experience can be of 
value to you now in dependable 
and economical results even for 
the longest line extensions. Have 
one of our representatives call and 
discuss this service with you—let 
us submit an estimate on your next 
requirements. 


The MILLER-BAXTER CO.., Inc. 


445 N. PENNSYLVANIA AVE. 
INDIANAPOLIS, IND. 


PRODUCTS PROTECTION 
CORPORATION 
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| Sales Opportunities 


Iowa City, Iowa—lowa City Power & 
Light Company, Iowa City, plans extensions 
in transmission lines in section of Johnson 
County. Application has been made for 
permission. 


Racine, Wis.—J. I. Case Company plans 
installation of motors and controls, con- 
veyors, electric hoists and other equipment 
in new addition to local plant, totaling 
about 32,000 square feet of floor space, for 
expansion in motor-tractor works. Cost 
about $100,000. 


Brooxiyn, N. Y.—Bureau of Supplies 
and Accounts, Navy Department, Washing- 
ton, D. C., receives bids until January 18 
for turbo-generator sets and diesel engine- 
generator sets, and spare parts for Brook- 
lyn and Philadelphia Navy Yards (Schedule 
| 2398). 


CLEVELAND, On10—Industrial Rayon Cor- 
poration, West Ninety-eighth Street and 
Walford Avenue, Cleveland, plans installa- 
tion of motors and controls, conveyors, regu- 
lators, transformers and accessories, and 
other equipment in new mill for production 
|of cut staple rayon, to be located on site in 
| vicinity of rayon mills at Painesville, Ohio, 
|or Covington, Va., still to be determined. 
| Work is scheduled to begin during early 
| part of 1938. Cost over $1,500,000. 


| Hacerstown, Mp.—Receives bids until 
| January 6 for extensions and improvements 
|in municipal electric power plant, includ- 
ing installation of new generating unit and 
auxiliary equipment. Cost estimated at 
close to $200,000. Bids previously received 
were recently rejected. Wood & Kirkpat- 
rick, Stock Exchange Building, Philadelphia, 
Pa., are consulting engineers; Joseph I. 
Lyon is city engineer. 





Corona, N. Y.—Interborough Rapid 
Transit Company, 165 Broadway, New York, 
has taken out a permit for one-story substa- 
tion addition, 36 x 62 feet, to power house 
at Roosevelt and 120th Avenues, Corona, L. 
iI. Cost about $75,000, with equipment. 
|Frederick W. Gardiner is company archi- 
| tect. 


| Cuicaco, Itt.—Coca-Cola Bottling Com- 
|pany of Chicago, Inc., 1101 West Congress 
|Street, plans installation of motors and con- 
trols, conveyors, electric hoists, loaders and 
|other equipment in new three-story bottling 
plant at State and Seventy-third Street, to 
develop a rated capacity of 50,000 bottles 
per hour. Cost about $200,000. Shaw, 
Naess & Murphy, 80 East Jackson Boule- 
vard, are architects. 


Lurxin, Tex.—Southland Paper Mills, 
Hine. Lufkin, care of E. L. Jurth, president, 
Angelina County Lumber Company, Lufkin, 
company official, plans installation of motors 
and controls, transformers and accessories, 
conveyors, regulators, electric hoists, loaders 
and other equipment in new pulp and paper 
;mill for newsprint production, on site in 
|vicinity of Lufkin. A power house will be 
\built. Mill will have rated capacity of 
|about 50,000 tons of newsprint per year and 
lis estimated to cost approximately $5,000,- 
000. Company was organized a number of 
months ago and is now completing financ- 
ing for project, having just secured a loan 
of $3,400,000 through RFC, with present 
stock subscriptions totaling $1,600,000. Ad- 
ditional stock to an amount of $2,000,000 
will be sold to provide funds for pulpwood 
operations, working capital, etc. Proposed 
to begin work on project in 1938. Wirt 
Davis, chairman of board of directors, Re- 
public National Bank Building, Dallas, 
Tex., is one of heads of new company. It is 








understood that plans for mill will be pre- 
pared by George F. Hardy, 305 Broadway, 
N. Y., consulting engineer. 


Liberty, Tex.—Has plans maturing for 
new municipal electric power plant, using 
diesel engine-generator units, and electrical 
distributing system, with street-lighting sys- 
tem. Cost about $100,000. Proposed to 
begin work early in 1938. Garrett Engineer- 
ing Company, Houston, Tex., is consulting 
engineer. 


ToLepo, Oxn1o—Toledo Edison Company 
is arranging fund of $1,900,000 for expan- 
sion and improvements in power plants and 
system during 1938, including extensions in 
transmission and distributing lines, power 
substations and other structures. 


E.xins, W. Va.—Kenwood Corporation, 
Elkins, (now being formed as an interest 
of Tygart Valley Association, same place), 
care of E. T. Hutchings, Heyburn Building, 
Louisville, Ky., architect, plans installation 
of motors ard controls, conveyors, electric 
hoists and other equipment in new hard- 
wood mill at Elkins, comprising several 
buildings totaling 50,000 square feet of floor 
space. A power house will be built. Cost 
about $400,000. Financing has been ar- 
ranged through Federal aid. Bids will be 
asked early in 1938. Architect noted is in 
charge. Gamble Brothers, Inc., 4600 Louis- 
ville Avenue, Louisville, is interested in 
project, and will operate a lumber man- 
agement and sales business in connection 
with enterprise. 


Fresno, Cauir.—San Joaquin Light & 
Power Corporation has asked bids for gen- 
eral erection of new indoor power substa- 
tion on G Street, near Mariposa Avenue. 
Work is scheduled to begin early in 1938. 
Cost over $75,000 with transformers, switch- 
gear and other equipment. 


CHEHALIS, WaAsH.—Lewis County Public 
Utility District, Chehalis, has plans maturing 
for primary and secondary lines for rural 
electrification in part of Lewis County, in- 
cluding Randle-Glenoma farming district, 
with outdoor power substations and service 
facilities. Initial section of system will ap- 
proximate 70 miles. Fund of $70,000 has 
been secured through Federal aid. Baar & 
Cunningham, Spalding Building, Portland, 
Ore., are consulting engineers. 


FREEMAN, S. D.—Has rejected bids re- 
cently received for municipal electric power 
plant and electrical distributing system, 
and will ask new bids at early date. Cost 
close to $100,000. Buell & Winter Engineer- 
eering Company, Insurance Exchange 
Building, Sioux City, Iowa, is consulting 
engineer. 


Recent Rate Changes 


Pusitic Service Exectric & Gas Com- 
PANY has agreed to reduce electric charges 
during 1938 in New Jersey to the extent of 
approximately $1,250,000, according to an 
announcement made by Harry Bacharach, 
president of the state Public Utility Com- 
mission. About two-thirds of the reduction 
will be applied to commercial consumers and 
the other one-third to domestic consumers. 
The new schedule is expected to be effective 
January 1. The commission announced it is 
continuing negotiations with the Jersey Cen- 
tral Power & Light Company and the New 
Jersey Power & Light Company, seeking 
reductions of their charges to patrons along 
the shore and in northwestern sections of 
the state. 


MINNEAPOLIS GENERAL ELeEctTriCc. CoM 
PANY has made a reduction in its residen 
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tial electric rates that will save household- 
ers $321,000 during 1938. The new sched- 
ule is effective January 1. It will eliminate 
both the 30-cents-a-month service charge 
and the old room rate basis of determining 
charges in the home. In its place is substi- 
tuted a straight “block rate” which will be 
easier for customers to understand. The 
new residential rate is applicable for use in 
private single residences for lighting, inci- | 
dental use of appliances and domestic power, | 


heating and cooking served through one | : / WIR 5 4 
meter. The first 25 kw.-hr. per month will . of 


CABLES 


be 5 cents per kilowatt-hour, the second 25 
at 4 cents, the next 50 at 3 cents, the next | 
50 at 2.5 cents. the 200 following at 2 cents 
and anything above at 1.5 cents per kilo- 
watt-hour. 


Epison Licht & Power Company, York, 
Pa., in the U. S. District Court in Philadel- | 
phia attacked the constitutionality of the | 
Pennsylvania Public Utility law empowering 
the utility commission to impose “tempo- | 
rary rates” on utility companies. The attack, 





which grew out of the commission’s order wa POWER CABLE 

that the cempany temporarily reduce a pnp a 
operating revenues $435,000 a year, is the f \ 

second the company has made this year. | ’ TELEPHONE CABLE 

The action filed in the district court was y BARE COPPER WIRE AND CABLE 
followed by a petition in the U. S. Circuit WEATHERPROOF WIRE AND CABLE 
Court of Appeals, asking a temporary order | MAGNET WIRE 

to restrain the commission from enforcing | 

lower rates. In the new suit the company | TROLLEY WIRE 

declares the commission arrived at its re- | 

duction order “by erroneous valuation of the | 

company’s property by refusal to allow the | “Seenumee 

company credit for an expenditure of | KENNECOTT WIRE AND CABLE COMPANY 
$176,374 for engineers, auditors and _ attor- 


SUBSIDIARY OF KENNECOTT COPPER CORPORAT N 


neys used in preparing its case before the | onesie “emus manne 

commission and by refusal to include a | New York, 10 East 40th St. - Chicago, 140 South Dearborn St. - Cincinnati, Traction Bldg. 
$20,593 increase in the pay of officials and | 

employees.” 





MASSACHUSETTS DEPARTMENT OF PUBLIC 
Urititres has handed do\:n an order discon- 
tinuing investigation nade on its own 
motion into the propriety of rates for elec- 
tricity sold by the United Electric Light | 
Company of Springfield. The commission | 
states that on October 7 a new schedule of | 


rates was filed by the company, which 
became effective after November 5. It is| , 
estimated that consumers will save approxi- 
mately $120,000 annually, of which $65,000 : egece a 

would apply to domestic and $55,000 to | 
commercial customers. Taking into accom =6s END YQUR SPLICING WORRIES | 
the fact that the effect of the cut is not| 
ascertainable now, the commission said it | | 
was of the opinion that further investiga- | @ Our largest customers started 


| tion by the Department is not warranted. : a . ‘ oe 
: ; | | using Electroline automatic line 
: Kentucky Pusiic Service COMMISSION 


has announced that a reduction in commer- 


splices YEARS AGO. And are | 
cial power rates affecting about two-thirds| | A J T 0 * A T | C | 
of a - been posted with the com-| | | CONTINUALLY INCREASING 
mission by three utilities. The move will ee 

result in a savings of $70,000 annually. The T a 0 U B L e “ e a £ FE THEIR USE. Why? Because they 
reduction is effective January 1. The three | 
} 





= 











utilities are the Kentucky Utilities Com. | 








; [ have proved dependable under | 

f- pany, Kentucky Power & Light Company; | D E e £ 4 D A 8 L c 

. and the Lexington Utilities Company. m4 all conditions of service in every 

) | i 

Ituwnois Commerce CommMiIssiON has an-| | T | of ¥ P Q 0 V c D i 

mn LLINOIS COMMERCE Com? I : oH lim untry 

h nounced that rate reductions during the | | = ate and co over along 

: month of November resulted in a total esti-| | i 

n- a ; 

2. ag annual savings to utility customers| | LI 4 cL S 3 Ll C E S period of years. There 

nd in that state of $286,376. Of this sum elec- | is i | 

. tric rate reductions amounted to $277,376. no reason for. using 

ve CoLorapo Sprincs, CoLo., municipal elec-|  , questionable imitations. | 

= trical plant has filed with the state Public); t— ; : 

ol Utilities Commission a rate reduction, effec- | ° 

“40d tive January 1, which, based on 1937 con- | 

oh sumption, will save consumers $73,800. Of 

a this amount $39,000 applies to domestic con- 5 

es a lle eee eee A ne iaeeeeinninmeeell 

sumers. The present minimum charge of 


75 cents a month will continue, but the 
»M first 20 kw.-hr. per month will cost 5 cents 
per kilowatt-hour instead of 54 cents. In 


Originators and Patentees of Automatic Line Splices and Dead Ends 
4121 SOUTH LA SALLE STREET e CHICAGO, ILLINOIS 


en r 
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SHERMAN [SI 


FOR HIGH QUALITY 
AND SERVICE 





Solderiess Lugs 
No loose parts —rigid assembly 
— screw can't come out— easy 
and quick to use. Stronger and 
lighter than cast lugs. No special 
tools required. Interchangeable 
with lugs of standard design. 


Standard and Heavy Duty 





Soldering Lugs 
Correct design—long service 
with economy. Flat contact sur- 
faces. Interior and exterior free 


from burrs. Seamless copper 
tubing. interchangeable with 
— power apparatus cast 
ugs. 


Approved by Underwriters Labora- 


nen Send for samples and bulletin 
°. 








K-P-F 


Pole Top Switche 


Inherent Flexibility they 
allow many types of 
mounting Economically. 


For Catalogue 
Mail Coupon 


excess of 20 kw.-hr. the rate will be 414 
cents instead of 5 cents. 


Maratuon, N. Y., has filed revised elec- 
tric rates with the New York Public Service 
Commission which are estimated to save 
consumers of the municipal plant about 
ae annually. New rates are effective Janu- 
ary l. 


Wisconsin Micuican Power Company 
has made a voluntary reduction in its com- 
mercial service rates affecting about 2,825 
customers in Wisconsin to the extent of 
approximately $25,090 annually. W. E. 
Schubert, general manager, announced the 
reduction. The new rate, which became 
effective with all service used subsequent to 
the first meter reading after December 1, 
removes the connected load charge. The 
monthly fixed rate will be 75 cents, net, 
plus a net energy charge of 5 cents per 
kilowatt-hour for the first 250, 3.75 cents 
for the next 750, 3.5 cents for the next 


1,000 and 2.4 cents for ali electrical energy 
over 2,000 kw.-hr. 


Municipal Plants 


ParRKVILLE, Mo.—Proposal to erect a 
$40,000 municipal light plant failed to carry 
by the necessary two-thirds majority in the 
recent special election. The vote stood at 
179 in favor of the plant and 107 against it. 
City officials said they planned to resubmit 
the proposal in the near future. Kansas 


| City Power & Light Company serves the city. 


H. B. SHERMAN Battle Creek, 
MFG. CO. Mich, 
PCC ERR REE TS 








Trenton, Mo.—U. S. Circuit Court of 
Appeals in St. Louis recently heard argu- 
ments of counsel for the Missouri Public 
Service Corporation in its suit to halt alleged 
“unlawful competition” from the municipal 
power plant. The suit was brought to St. 
Louis from Kansas City, where the district 
court sustained the city’s claim that the util- 
ity had forfeited any right to sue by failing 
to assert that right until after contracts had 
been let and the $250,000 plant started. 
D. C. Chastain, attorney for the utility, de- 
clared the city competition threatens to 
wipe out a $700,000 investment, and violated 
an 1886 franchise. City Attorney Robert B. 
Fizzell of Trenton charged the corporation 
was trying to preserve for itself a monopoly. 
Judges Archibald Gardner, John B. Sanborn 
and Seth Thomas heard the arguments and 


| will hand down a decision later. 


Fianpreau, S. D.—Union Public Service 
Company has concluded arrangements with 
municipal officials for the purchase of its 
local power station, transmission and distrib- 
uting lines, heretofore used for central 
station service for the municipality. A con- 
sideration of $77,500 has been agreed upon 
for the transfer of the property and city 
council has authorized an early special elec- 
tion to vote bonds for the acquisition. The 
plant and system will be operated in the 
future as a municipal project. The franchise 
of the Union company expired last April and 
prior to that time the municipality arranged 
a bond issue of $169,000 to which a federal 
grant of $70,000 was to be added, making 
a total of $239,000 for a proposed municipal 
plant and system. This project will now be 
abandoned. The municipality proposes to 
expand the power plant now being acquired, 
with increased generating facilities and addi- 
tions to distributing lines. 


Parts, TENN.—Dismissing a suit brought 
by the Kentucky-Tennessee Light & Power 
Company, Chancellor Tom C. Rye author- 
ized this city to proceed with its plan for 
municipal ownership and operation of a 
power plant. The utility’s suit sought to 
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“GALVANIZED PRODUCTS 


Steel Strand 


Telephone and 
Telegraph Wire 





Crapo Galvanized Wire 
and Steel Strand can be 
spliced and served without 
injury to the heavy, protect- 
ive zinc coating. The perfect 
adhesion of this tough, ductile 
coating to the wire enables it 
to withstand sharp bending and 
twisting, produces corrosion- 
resisting joints, makes for long- 
er life, lower maintenance costs. 


Crapo Galvanized Seven-wire 
Steel Strand and Telephone 
Wire are readily available 
in all standard grades and 
sizes from representative 
Supply Jobbers. 


MUNCIE, # INDIANA 





G.C.A. 


Lamp Replacers 
Lamp Base 
Removers 

Cartridge Fuse 
Tongs 
Switch Hooks 


Send for Catalogue 


We have been making 
safety tools for 20 years 


The G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 
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E.Lectric GCOOKERYS 
EMBLEM OF RELIABILITY 
25th Year of Exclusive 
Electric Range Making 








21 Domestic models. 

11 Commercial models. 

Ovens, griddles, coffee urns, urn heat- 
ers, hotplates. 

Water heaters—2, 4, 6, 8, 12, 18, 30, 
50 gallon sizes. 
THE STANDARD ELECTRIC 


STOVE COMPANY 


Main Office, Toledo, Ohio, U. S. A. 
Export Office, 19 Rector St., New York, N. Y.- 
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restrain the city from operating a distribu- 
tion system and from entering into a power 
contract with TVA. The chancellor, in 
announcing his decision, upheld the city’s 
demurrer. 


CLARKSVILLE, TENN.—A Chancery Court 
decision, authorizing municipal ownership 
and operation of an electrical system moved 
the city of Clarksville a step nearer intro- 
duction of TVA power. Chancellor S. A. 
Marable held a state law giving municipali- 
ties the right to obtain and operate power 
plants constitutional. The opinion denied 
the request of the utility company for a 
permanent injunction to restrain the city 
from issuing bonds to construct a power 
plant and from entering into a contract with 
TVA. Mayor W. D. Hudson stated that the 
city will renew proceedings to sell bonds to 
build an electric distribution system and 
resume negotiations with TVA. H. B. Stout, 
chief counsel for the power company, said 
that whether the company would appeal the 
case to the Tennessee Supreme Court had 
not been decided. 


Ocpen, Utan—Petition to members of the 
State Supreme Court, asking that a decision 
be “speedily rendered” on the temporary 
writ of prohibition, which for more than 
fourteen months has blocked the city from 
taking steps to construct a municipal power 
and light plant, has been signed by directors 
of the Utah State Tax Reform League. It 
was addressed to Chief Justice William H. 
Folland, and copies will be submitted to the 
other justices. 


McFartanp, Wis.—The five-year attempt 
of the village to acquire the private plant 
of the Wisconsin Power & Light Company 
was defeated by the Wisconsin Supreme 
Court when it recently ruled that the refer- 
endum by which the voters decided to 
acquire the plant was improperly drawn. 
An order by the state Public Service Com- 
mission setting a price of $13,500 at which 
the village could acquire the electric utility 
was invalidated by the court on the grounds 
that the commission had no jurisdiction in 
the case. 


Mipptesporo, Ky.—The Board of City 
Commissioners was forbidden to sell or offer 
for sale any revenue bonds for the purpose 
of securing funds to construct or acquire a 
municipal electric distribution system or 
substation, by an agreed order of the Ken- 
tucky Court of Appeals, filed with the Bell 
Circuit Court in Pineville recently. The 
order was signed by Judge Alex Ratliff, 
chief justice of the appellate court. The 
verdict was recognized as a victory for the 
Kentucky Utilities Company, now serving 
the city, since it nullified the city’s contract 
with TVA, consummated July 29, by which 
the city was to acquire energy from TVA 
for resale in the city. 


ALLEGHENY County, Pa.—At the request 
of Allegheny County Commission Chairman 
John J. Kane, the Pittsburg elections depart- 
ment recently included an $80,000 appro- 
priation item in its 1938 budget to pay for 
a special referendum on the question of 
establishing an unrestricted, permanent 
county utility administration. The referen- 
dum, if held, would be a duplicate of the 
vote under the Kane Act at the November 3 
general election at which voters turned 
down the utility plan by a margin of nearly 
42.000 votes. Commissioner Kane, admit- 
ting he had requested that the $80,000 spe- 
cial election expense item be set up in the 
tentative budget, said he had no definite 
plans for a special election. He pointed 
out there was nothing in his law to prevent 
holding another referendum. The law, in 
fact, would permit a vote every sixty days. 
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STOP this Racket 


of CURRENT 
DIVERSION 


Send for this Folder giving full 


information — and sample of 


STAR METER SEAL 


Losses through stolen power that, ad- 
mittedly, run into millions can be stopped 
effectively, permanently and economically. 
If your system is equipped with CS 
meters of any type, you should be inter- 


ested in learning about STAR METER 
SEAL. 
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TRENTON NEW JERSEY 


MAKERS OF ELECTRICAL PORCELAIN 
SINCE 1899: LAVOLAIN, VITROLAIN, 
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WHITE x AND STAR METER SEAL 
Star Meter Seal 
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with Nationals the job of 
splicing is easily, quickly and 
satisfactorily completed. 
They know that they can 
make strong, durable joints all along 
the lines, joints that are tight as a weld 
and will not break under the toughest 
strains. 








They know that there's never any trouble 
with National sleeves for they are made 
exact to size from the very best grade 
electrolytic copper. 





The National Seamless Single Tube Sleeve 
illustrated is carried in a size range from |0B&S 
to 500,000 C.M. Write for prices and samples today. 


THE NATIONAL 
TELEPHONE SUPPLY CO. 


5100 Superior Ave. , ° Cleveland, Ohio 














PROFESSIONAL SERVICES 


iting Management 
Appraisals 


ounting 
aluations 










WILLIAM A. BAEHR 
ORGANIZATION, INC. 


ENGINEERS—ACCOUNTANTS—MANAGERS 
231 South La Salle St. 
CHICAGO 


BARKER & WHEELER 


Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
3 State Street, Albany, N. Y 


Utility and Industrial 


BLACK & VEATCH 


Consulting Engineers 
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and Electric 
Construction, 
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Design, Super 
Tests and Laboratory Service. 
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Mutual Building, Kansas City, Mo. 
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HUGH L. COLEMAN 
Aerial Transmission 
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Power Construction 
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HUGH L. COOPER & CO. 


General Hydraul Engineering, including the 


design financing construction and management 


ot hydro-electric power plants. 
101 Park Ave. 


New York 
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ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 


Tests of Electrical Machinery Apparatus and Sup- 
plies. Materials of Constructions, Coal, Paper, 
etc. Inspection of Material and Apparatus at 
Manufactories. 

80th St. 







and East End Ave., New York 













FORD, BACON & DAVIS, Inc. 

Engineers 

e CONSTRUCTION 

REPORTS e¢ INTANGIBLES 
New York Chicago 


DESIGN 
VALUATIONS e 
Philadelphia 


Washington Dallas 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
431 So. Dearborn St., Chicago, Ill. 
136 Liberty St., New York 





CHARLES F. LACOMBE 
WILLIAM S. LEFFLER 


Engineers 
Public Utility Administrative 
Economic and Municipal Problems 
Cost. Analysis 
Inducement Rate Development 
Rate Cases—Appraisals 
11 West 42nd Street, New York 


ENGINEERS 
Transmission Lines 
Industrial Plants 
teports 
Rate Cases 
Public Utility Management 
231 So. La Salle St., 


Power Plants 


Examinations Valuations 


Chicago 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, 


Water Supply, 

Flood Control, Engineering Problems relating to 

Water Rights and Water Power Law. Appraisals. 
New York City, 50 Church St. 














Inspections 
Cost Analysis 
Investigations 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


New Bill Frequency Analyzer Method 
Investigate 


102 Maiden Lane New York 


SANDERSON & PORTER 
ENGINEERS 


for the 
FINANCING—RE —_ ANIZATION— 
DE —_ N—CONSTRUCTION— 
INDUSTRIAL and oC BLIC 
New York 


UTILITIES 


Chicago San Francisco 


SARGENT & LUNDY 


Incorporated 


ENGINEERS 
140 South Dearborn St. 
Chicago, IIl. 





SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 

20 North Wacker Drive, 


Chicago, Illinois 


STEVENS & WOOD 


Incorporated 
ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 


CLYDE C. WHIPPLE 
FRANK E. CANAVACIOL 


Electrical Engineers 
Industrial Research—Investigation and Tests of 
Electrical Apparatus and Materials—Consultation, 
99 Livingston St., Brooklyn, N. Y. 
Telephone TRiangle 5-6920 


THE J. G. WHITE ENGINEERING 
CORPORATION 


Engineers—Constructors 
Steam and Hydroelectric Power Plants, Transmis- 
sion Systems, Office and Industrial Building, Air 
Conditioning, Railroads. 

REPORTS and APPRAISALS 


80 Broad Street New York 


get the material you need, from Hoffman's 


THE PUBLIC SPEAKER’S SCRAPBOOK 


Presents hundreds of selected beginnings, 
anecdotes, etc., 
Send $2.50 for a copy on 10 days’ 


McGraw-Hill Book Co., Inc. 


approval. 


endings, 
to build up your speech for any occasion. 


provocative paragraphs, illustrations, 


Also helpful hints on speaking. 


330 W. 42nd St., New York City 
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Just Out! 
New Edition 


NATIONAL 
ELECTRICAL 
CODE HANDBOOK 


by ArTHUR L. ABporT 
Fourth Edition, 563 pages, $3.00 


The 1937 National 
Electrical Code is a 
new code, entirely 
new in arrangement, 
more than 50 per 
cent new in word- 
ing, contains impor- 
tant new rules. 


Abbott’s Code Hand- 
book has been com- 
pletely rewritten to 
correspond with the 
new 1937 edition of 
the Code. . 


Save time and trouble in getting a com- 
mand of these new features 


Code. 


Branch Circuits—Now classified accord 
ing to fuse rating or circuit breaker 
setting as 15-, 20-, 25-, 35-, and 50-amp. 
circuits. House wiring circuits depend 
upon floor area, regardless of number of 
outlets. 


Appliances—Five special types of circuits 
specified. 
Feeders—Standard loads 


for some occu 


pancies considerably increased. For 
ranges of 3,500 watts or higher rating, 
new demand factors apply to feeders. 


Panel boards—Important change made in 
requirement for over-current protection. 


Services—New rules governing number 
of sets of service entrance conductors to 
one building and number of switches and 
fuses, or circuit breakers, for control and 
protection of each service. 


Motors—Rules formerly appearing in old 
Articles 8 and 10 now consolidated in one 
article; so changed in wording and ar- 
rangement that they must be studied 
carefully to find what changes have been 
made, 








of the 1937 | 


Get to the root of these important changes, | 


new rules and _ cautions, 
Abbott’s NATIONAL 
CODE HANDBOOK. Have this helpful 
explanation of all code rules constantly 
at hand. Mail the coupon today. 


quickly, with 


o 
s 

. McGRAW-HILL ON-APPROVAL COUPON . 
s 7. 
» McGraw-Hill Book Company Inc. a 
= 330 W. 42nd St., New York, N. Y. . 

. s 
= Send me Abbott’s National Electrical Code Hand- ® 
« book for 10 days’ examination on approval. In 10 ® 
® days I will send $3.00, plus few cents postage, or z 
, return book postpaid. (Postage paid on orders s 
s accompanied by remittance.) s 
e 7 
8 s 
® Name . 
z PRG PKU ESOT DRENEBAE OL KE deta cow uledeuebeaean . 
e - 
pe MMM ceeded iacedwsvetiaceien ote Meee : 
8 o 
® s 
e f Ne ON wat etceesleeuescencareek cates e 
@ CUY ANA State .....cceceeeeecseeseccsecenceeeeees . 
8 * 
© PUN ciedss bkebecaxnat a 
TOMO esc cc csececcsesncnvscctesesccesiinceseees s 
o 
- RN | os cand eee eedeabedcectabccsceat W. 1-1-38 
. 
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(Books sent on approval in U. S. and Canada only.) 
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ELECTRICAL | 


Electric Eyes Maintain 

Penn High Lighting Levels 
[Continued from page 36] 

distance from the windows will con- 
vince even the most skeptical that 
the job cannot be done with natural 
light. 

Since many tests show that intensi- 
ties ranging from 1 to 5 foot-candles 
are likely to be found on the inside 
rows of desks on dark days, it is de- 
sirable to have an artificial system 
supplying these rows which is capable 
of producing practically 20 foot- 
candles. The intensities on the out- 
side rows usually range from 5 foot- 
candles up, so a system supplying 
approximately 12 foot-candles will be 
adequate for these rows. In an aver- 
age-size classroom this means that if 
the equipment is designed to meet 
these specifications it will consist of 
six indirect or semi-indirect lighting 
units, equipped wiih 500-watt lamps 
on the inside row and 300-watt lamps 
on the outside row. The wiring must 
be adequate to supply this load. In 
the case of the Penn Township school 
two branch circuits of No. 12 wire 
supply each classroom. 


How much is it going to cost? 


A lighting system like Penn Town- 
ship’s costs more money than the type 
now being used in most schools. In- 
direct or semi-indirect fixtures cost 
more than small diameter direct units 
formerly used. Lamps of the neces- 
sary size cost more than 60- or 100- 
watt lamps now being used. Two 
branch circuits of No. 12 wire cost 
more than a single circuit of No. 14 
wire. The cost of automatic control 
is an added expenditure, and, in ad- 
dition, a greater amount of electric 
service will be used due to the in- 
crease in electrical load, and also be- 
cause with automatic control the 
system will be used a greater number 
of hours than with manual control. 
Despite this increased investment and 
use, the cost of properly lighting a 
school is still a very small percentage 
of the total cost of the building, and 
the operating costs are an equally 
small percentage of the costs of edu- 
cating a student. 

In return for this additional in- 
vestment school authorities will have 
the assurance that they have made a 
reasonable effort to provide for each 
child a classroom environment which 
will provide the conditions and facili- 
ties necessary for the conservation of 
vision. 








To buyers of rods, wires, and 


cables, we offer a line of prod- 


ucts which meet exacting specifi- 


cations 


We will be pleased to quote on 


your requirements for 


HOT ROLLED COPPER ROOS 
BARE & TINNED COPPER WIRE 


(In rounds, flats & squares) 


BARE & TINNED STRAND 
U.R.C. WEATHER PROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRES & CABLES 
LEAD COVERED CABLES 


ROME CABLE 


CORPORATION 


Mills ond executive offices 
330-400 Ridge Street 
ROME, N. Y. 


SALES OFFICES: 

New York 
Cleveland 
Richmond 


Chicago 
Pittsburgh 
Philadelphia 

Los Angeles 


Boston 


Dallas 
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‘POSITION VACANT 


WANTED for the Panama Canal. Electrical 

designers. Entrance salary $270.83 month. 
Electrical engineering graduates from college 
or university of recognized standing with con- 
siderable experience in design of electrical in- 
stallations in public and industrial buildings. 
Must be American citizens (final papers) under 
45 years, in good health and physically sound. 
Free steamship transportation from New York 
or New Orleans, salary beginning sailing date. 
For particulars write “Chief of Office, The 
Panama Canal, Washington, D. C.” Persons 
not fully meeting requirements need not apply. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS. $2,500 to $25 900. 
This thoroughly organized advertising serv- 
ice of 28 years’ recognized standing and repu- 
tation carries on preliminary negotiations for 
positions of the caliber indicated, through a 
procedure individualized to each clients per- 
sonal requirements. Several weeks are required 
to negotiate and each individual must finance 
the moderate cost of his own campaign. Re- 
taining fee protected by a refund provision 
as stipulated in our agreemnt. Identity is 
covered and, if employed, present position 
rotected. If you have actually earned over 
2,500, send only name and address for de- 
tails. R. W. Bixby, Inc., 262 Delward Bldg., 
Buffalo, N. Y. (E. W.) 


POSITIONS WANTED 


TECHNICAL GRADUATE—Single, age 32, 12 

years’ experience with public utilities, 
construction, operation, maintenance, office 
routine, drafting, emergency supervision on 
storm trouble. Would like change with con- 
tractor or utility in supervisory capacity on 
heavy duty electrical construction. Outdoor 
substations or power plant preferred. Now 
employed ag construction supervisor on high 
tension substations. PW-682, Electrical World, 
330 West 42nd Street, New York City. 


ENGINEER responsible charge electrical de- 

sign, construction, operation, power stations, 
overhead, underground, transmission distribu- 
tion. Wiring, illumination, buildings, indus- 
trial plants. Hydroelectric investigation. PW- 
722, Electrical World, 330 West 42nd Street, 
New York City. 


ENGINEER, British, 39, wide experience de- 

sign, manufacture, selling of transformers, 
regulators, and capacitators of all sizes; seeks 
executive position U. S. A. or Canada. Pre- 
pared to initiate the manufacture of trans- 
formers and/or capacitators for any firm. 
PW-723, Electrical World, 330 West 42nd 
Street, New York City. 


UTILITY CORPORATIONS: Utility real estate 

and franchise taxation expert; realty ap- 
praiser; right-of-way acquisition; remarkable 
successful tax saving record in utility prop- 
erty taxation; salaried connection desired. 
PW-727, Electrical World, 330 West 42nd 
Street, New York City. 


ELECTRICAL ENGINEER—14 years’ experl- 

ence in design and supervision of design of 
electrical systems for commercial, industrial, 
public and residential buildings, desires re- 
sponsible position. Technical graduate and 
Registered Professional Engineer. PW-728, 
Electrical World, 330 West 42nd Street, New 
York City. 


POWER SALES ENGINEER, 25 years with 

utilities, 12 years as manager of power sales; 
industrial and power plant economy studies, 
heat balances, wide experience with oil en- 
gine competition. Unusually extensive and 
varied sales experience in large industrial 
areas. Have record of results. Interested in 
utility sales executive position, or in sales 
engineering. PW-729, Electrical World, 330 
West 42nd Street, New York City. 
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WE BUY 


Entire stocks of surplus and slow moving 
or obsolete stocks of electrical supplies, 
wires, motors, etc. 
Send us itemized inventory list and re- 
ceive our cash offer. 
W-731, Electrical World, 
330 W. 42d St., New York City 
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WANTED 


Water Wheel or Water Wheel and 


Generator 


suitable for a head of 35 feet and two to 
four hundred Horse Power. 


W-732, Electrical World 
520 No. Michigan Ave., Chicago, III. 
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SEARCHLIGHT SECTION 


(Classified Advertising) 


sm oNET ' “OPPORTUNITIES” | SS caus 


UNDISPLAYED RATES DISPLAYED 


10 Cents a Worp. MINIMUM CHaRGB $2.00 Individual Spaces with border rules for 
Positions Wanted (full or part time salaried prominent display of advertisements. 
employment only) % the above rates SEU caters tu secsecnes cee 
payable in advance. -- 6.75 per inch 
Boz Numberea—Care of publication New 4 to 7 inches.... -+.- 6.50 per inch 
York, Chicago or San Prancion offices 8 to 14 inches............. 6.25 per inch 
count as 10 words. An advertising inch is measured vertically 
Discount of 10% if full payment is made on a column—3 columns—30 inches to a 
in advance for 4 consecutive insertions. page. Oontract rates on request. 
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SQUIRREL CAGE MOTORS SLIP RING MOTORS SYNCHRONOUS MOTORS 
Volta Make Type Speed 3-PH., 60-CY, 

550 Whse. CS 720 | Hp Volts Make Speed Volts 
550-440-220 G.E, IK 600 | 300 2200-440-220 G.E. 1200 2300 
2200-440-220 Whse. 600 | 250 220-400 G.E. 450 220-440 

2200 720 | 200 2200-440-220 G.E. 600 2300-550 

440-220 900 | 150 2200-550-440-220 G.E. 720 2200-220-440 
220-440 720 | 150 2200-440 Whse. 1800 | 200 220-440 
2200-550 1800 | 100 2200-440-220 Whse. 160 2200-550 
2200-550 100 2200-550-440-220 G.E. 160 4150 
220-440 100 440-220 125 2200-440 
220-440 75 440-220 120 2200-440-220 


220 60 2200-550 

2200-440-220 60 440-2 120 440-220 
220-440 50 2200- 440. 720 75 2200-440-220 

50 2200-440 60 4150 

50 440-220 60  2200-440-220 

50 220-440 40  2200-440-220 

40  2200-440-220 25 220-440 


TRANSFORMERS—60 CYCLE 1—225 kva., 900 r.p.m., 2300-550 V., G.E. 
3—1667 kva., G.E., type H-D 66000-22000/11000. 1—187 kva., 900 r.p.m., 2200-550-V., Whse. 
$1500 Era. /GE., tybe BD <23000-3300/4000 ¥, : 1—150 kva., 900 r.p.m., 2200-550-V., G.E. 

Whse., = .p.m., 2200-480-240-V., G.B. 
4-200 kva., Pittsburgh, type OISC, 1200-460. ee ie ab cee ae On 
2—200 kva., Whse., type SK, 2200-110/220 8 .m., 2200-480-240-V., G.E 
3—150 kva.. G.E., type H-KS, 2300-115/230/460. 1—62.5 kva., 600 r.p.m., -480- oe 
3—150 kva., G.E., type H-KD, 4000- 230/460. 1—60 kva., 1200 r.p.m., 240-480-V., Fairbanks-Morse. 
3—100 kva., Whse., 13200 115/230 V 1—56.3 kva., 1200 r.p.m., 2200-240-480-V., G.E. 
3—100 kva., G.E., type H-KR, 13200-2300. 1—37.5 kva., 1200 r.p.m., 2200-240-480-V., G.E. 


100 kva., Pittsburgh, 2400-240. as -480-V., G. 
75 kva.. GE. Type H-KS, 2300-115/230. 1—15 kva., 1200 r.p.m., 240-480-V., G.E. 


. GE. = ae 2400-240/480. MOTOR GENERATOR oie 
va., sbur; 

1—200 kw., 250-V., 1200 r.p.m. Machry., 
kva., G.E., type H-KR 11500-240/480. connected to 253 kva., Bmayaeoo. Vv. 60-cy., 


synchronous motor. 
A. C, GENERATORS 1-15 kw... 125-V., 1200 r.p.m 


G.E. RC, 
1—312 kva., 900 r.p.m., 2200-550-V., Whse. connected to type ATI, 115 hp., 430/440) 060-V 
1—225 kva., 600 r.p.m., 2200-240-480-V., G.E. 60 cy. syn. motor. 
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. Cc. Motor Generator Sets D. C. Motors 
“ a — ; Pi. $0 CY. & 25 CY. ADJ. SPEED—230 V 


re Wal 2 I Ata dasa i 
Make Volts Speed eC 4 
2200 710 Pu 25 
4000/2300 500 | 2-1250/1500 oKW West 3un 2-625/ 
2200 875/700 fa KW DC 125V on ea end of 
2300 505 1-1930 KVA ee 2200V 600 
RPM with excl 60 
1000 KW GE MEG DC iV to 
1400 HP ATI 4000V 514 


RPM. 60¢ 
1000 KW GE MPC DC 250V to 
1400 HP SY 6600/2300V 514 
RPM. 60 cy 
500 KW Kol MPC DC 250V 
Comp pole to 700 HP 
By ATI 23000 ¥°720 RPM. 60 cy 
3-300 KW GE MPC DC 600V te 
23 ATI 2300V 720 RPM. 60 cy 
eat 3300v. 720 1 NPM 00 ey Dad 
W GE 3un 250/125V Sy st. SK-130 37/1200 
"21a KW int ole, Bos Gea G.E. LC 650/1950 
Y RONO on ea end of 1- y — 
g ito7a90, 180 | anf, EE: BE ay on | 400 Wee eh 
4000/2300 300 HP Sy 440/220V 900 RPM. 40GE. MFC 


2 900 A- 
440/220 140 KW _ Cr.Wh.125/250V 3un 
2300 6 2-70 KW CCD Comp. interpole 
Ba. Cage 23001 000 REM. 60 cy 
e 
Ei. Meh. 2300/4150 100 KW Ridgeway DC 275V to 
West. = 2200/550 800 150 HP Sy 2300V 1200RPM. : 
SQUIRREL CAGE 
asorwest. 230/440 _ 5 | Transformers—60 Cy. pn. A. C. Gen. 3 Ph-60 Cy. 
250 AL Ch. 2-4000 G.E.WCT.79600: KVA Make Volts 
3-300 G.E.H 2400x 2300 
3-200 West.Sk 2300x460, 230- 


3-100 Pittsbu ae 2300x115/230 
2-75 Mal’y 2200x110/220 


ABOVE IS ONLY A PARTIAL LISTING 
WE ALSO SPECIALIZE IN GENERATORS, GEAR REDUCERS 
ROTARY CONVERTERS, GAS ENGINE GENERATOR SETS & PUMPS 


ELYEA CO, Inc. = wew'voru'n. ¥- 
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